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ABSTRACT
Training Design Enhancement through Training Evaluation
With recurring changes in the society, in terms of economy and technology, companies
need to ensure that their human capital is aligned with these transformations in order to sustain in
a competitive industry. To date, organizations view training as a requirement to increase their
employees’ efficiencies and productivity, and reduce their attrition rates. Despite investment in
employee training, research shows a lack of transfer of learning to job and as a result minimal
return on investment. This issue is due to many barriers, but can be addressed by learning
professionals. Poor learning design and training evaluation practices have been identified as the
barriers that may result in failure of training transfer.
The purpose of this study was to investigate the linkage between training evaluation,
learning design, and training transfer. This study used a new training evaluation model (i.e.,
learning-transfer evaluation model [LTEM]). This research argued that considering adequate
evaluation measures in the learning design process would inform learning professionals to
enhance their training programs, diagnose learning and skill challenges, and target long-term
retention and transfer of training through robust assessments and feedback.
Practice-based research was the overarching theoretical framework along with designbased research method. In this study, five tiers of the LTEM (Tier 3: learner perception, Tier 4:
knowledge, Tier 5: decision-making, Tier 6: task competence, and Tier 7: transfer) were aimed
to be measured based on the targeted goals expressed by the stakeholders with reference to
LTEM. Based on these measures, an orientation training program for newly hired nurses at a
medical center was improved in an iterative design cycle.
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The participants consisted of four groups of trainees (i.e., Baseline, Treatment Group 1,
Treatment Group 2, and Treatment Group 3). In addition, a nurse educator and trainers also
participated in the study due to the collaborative nature of the theoretical framework and research
method employed in this study. To determine whether LTEM led to redesign of training,
qualitative and quantitative methods of data collection were employed. Results indicated that the
LTEM model influenced training design enhancement with a positive shift in the mindset of the
stakeholders by focusing more on skills practice to achieve the expected outcomes.
Moreover, results of the pre-, post-, and delayed post-tests indicated that the Treatment
Groups had higher mean scores than the Baseline Group in their knowledge and decision-making
competence. However, despite higher mean scores in transfer of Treatment Groups, there was no
significant difference among the groups in their degree of transfer. This could be due to
difference of evaluation matrices applied in the study and by the hospital, nurses’ levels of
experience, or their opportunities to practice the acquired skill (i.e., restraining a patient).
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CHAPTER ONE
INTRODUCTION
The continual creation of new jobs due to technological developments and a rapidly
changing business climate has made the training function an important element of employee and
organizational success (Baldwin et al., 2017; McConell, 2003). According to McConell (2003),
economic changes also have created different training needs. This has led companies to see
training as the main solution to maintain a competitive advantage. In other words, organizational
success depends more than ever on design and accelerated learning as well as transfer of
knowledge (Baldwin et al., 2017; Hagel & Reeves, 2015). However, research indicates that the
majority of training events are not effective enough to transfer learning back to the workplace
(Baldwin et al., 2017; Shank, 2017). Unfortunately, this finding is not new and has been an
ongoing concern since the 1980s (Goldstein, 1986; Wexley & Latham, 1981). The research on
training transfer shows that a number of factors, such as (a) work environment, (b) personal
characteristics, (c) motivation, and (d) training design and delivery, affect the transfer of learning
to the workplace. A lack of motivation or confidence during the training, a lack of support by
supervisors, and poor training design or content can be barriers to transfer (Kaiser et al., 2013).
The literature on training transfer suggests that one of the basic barriers to transfer is poor
training design, which includes needs assessment, content design, activity and assessment
design, and delivery (Kaiser et al., 2013; Korteling et al., 2017; Noe, 2017; Shank, 2017; Subedi,
2004).
A needs assessment prior to training helps identify the gap between actual and required
performance. Avoiding needs assessments prior to training design could be another reason for
failed training transfer (Noe, 2017). In addition to the aforementioned factors, improper training
1

evaluation may be another factor that could affect training transfer. Training evaluation provides
invaluable information with regard to bridging the gap between the effectiveness of the training
program, the use of training resources, and its impact (Osborne, 1996). Therefore, changes in job
performance “should be targeted more frequently for training evaluation” (Salas et al., 2003, p.
10). According to Salas et al. (2003), companies should avoid misconceptions in training
evaluation and use rigorous methods for collecting data that demonstrate training is leading to
expected changes in learning, behavior, competencies, and organizational outcomes. In this
regard, they suggested that these data could help training designers identify the gaps in the
training program and its applicability; thus, training design must take these outcomes into
account. Without considering these various outcomes, training designers will have little grasp of
the nature of transfer (Salas et al., 2003). Above all, applying learning design strategies based on
training evaluation allows learning and development teams to design training programs focusing
on specific knowledge and competences that are intended for training transfer (Subedi, 2004).

The Role of Learning Design
Research continues to show that most learning from training is wasted, with 60% to 90%
of job-related learning not being used (Phillips & Phillips, 2017). This issue is due to many
barriers to the transfer of learning to the job, but can easily be addressed by the learning and
development (L&D) team. Currently, most learning professionals focus more on trainees’
reactions to a training program to determine or demonstrate the effectiveness of a program
(Phillips & Phillips, 2017; Salas et al., 2003; Sitzmann & Wang, 2015). Data obtained from this
type of end-of-training evaluation provide the least valuable information to enhance training
programs that drive business value (Phillips & Phillips, 2016).
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In a study supported by the association for talent development (ATD), Phillips and
Phillips (2017) demonstrated the gaps between the decision-making group and the learning and
development team in terms of what leadership expects from training programs and what the
learning and development team focus on. They found that 61% of chief executive officers (CEO)
would like to see learning connected to application, while only 11% of them see it after a
program. Further, 96% of them would like to see the connection of learning to business, yet only
8% of them see it. Interestingly, only 22% of them would like to see the reaction of trainees in
the future. However, learning and development target trainees’ reactions in most of the training
programs. Learning professionals need to recognize that designing for results, as aimed by most
CEOs, involves training design that target learning retention, application, and desired
performance. Thereby, “success, results, and outcomes lie not merely in the learning event and
measurement process but in the design of the learning” (Phillips & Phillips, 2017, p. 2).
Learning design that centers on business and organizational results creates value for a
program, and is aligned with the outcome measures. It allows the learning and development team
to identify the gaps after evaluation and make changes to ensure the results are achieved. Phillips
and Phillips (2017) asserted that this process optimizes learning investment, and as a result leads
to resource allocation, and ultimately allows the learning and development team to enhance their
budgets even during a downturn. Consequently, learning design and focus on results are
intertwined. To put it differently, when the program is designed for participants to learn the
content, eventually the focus shifts to the intended results.

The Role of Training Evaluation
A majority of organizations still strongly rely on training to prepare or improve their
workforce for complex tasks or skills (Salas, Wilson, Priest, & Guthrie, 2006); and merely focus
3

on an event model (Quinn, 2014). In other words, they view training as an event that their
employees must complete and be able to perform what they have learned at work. The
effectiveness of training and its impact on organizational results depend on whether the acquired
knowledge and skills are applied in the workplace (Mooney & Brinkerhoff, 2008; Salas &
Cannon-Bowers, 2001). American industries spend over $100 billion annually on training and
development (Paradise, 2007); yet, “the organizations continue to question the true yield of their
training expenditure” (Blume, Ford, Baldwin, & Huang, 2010, p.1066). This has led the learning
professionals in some organizations to rely on training evaluation in order to assess the
effectiveness of their training programs.
Evaluation in terms of training effectiveness carries a number of benefits. It can diagnose
areas of improvement for future revisions, provide data on the cost-effectiveness of the program,
and provide useful information to learning and development team to reinforce transfer (Mann &
Robertson, 1996). Furthermore, it provides data to determine the effectiveness of training
programs (Brown & Gerhardt, 2002; Brown & Sitzmann, 2011). Likewise, at the organizational
level, it can help maintain the competitive advantage of the organization (Noe, 2017). These
benefits of evaluation can be achieved if rigorous methods are used in relation to the evaluation
model (Mann & Roberston, 1996); and if it targets indices of performance effectiveness
(Sitzmann & Weinhardt, 2017).
In spite of a number of training evaluation models used in the training industry, research
shows that common practices do not really conform to what evaluation intends (Bushnell, 1990;
Tannenbaum & Yukl, 1992; Thalheimer, 2016). Similarly, there are limited empirical studies
that report the effectiveness of these models as research on training evaluation and training
transfer often are conducted separately (Saks & Burke, 2012). For instance, over the past 6
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decades, the Kirkpatrick evaluation model (1959) has been widely used for training evaluation.
The Kirkpatrick model can evaluate training using four levels: (a) reaction (i.e., learner
satisfaction); (b) learning; (c) behavior (i.e., job performance); and (d) results (i.e., organizational
impact). However, while it is regarded preferable by most trainers, it has resulted in overreliance
on learner satisfaction surveys (Sitzmann & Weinhardt, 2017; Subedi, 2004; Thalheimer, 2018).
The majority of organizations simply resort to evaluate their training programs by focusing on
the first level (i.e., reaction), mostly via self-report questionnaires at the end of their training
programs; and potentially leads to training designs that maximize learner enjoyment (Sitzmann
& Weinhardt, 2017). As a result, employee reactions are the most common way of training
evaluation (ATD, 2012; Kennedy, Chyun et al., 2013; Tannenbaum & Yukl, 1992). In many
respects, getting a favorable reaction on the amount of learning that has taken place does not
guarantee that learning transfer will follow (Kirwan, 2009).

The Role of Formative Assessment in Training
Training effectiveness studies have found a number of factors impacting the transfer of
training: (a) trainee characteristic, (b) training design, and (c) organizational environment
(Baldwin & Ford, 1988; Baldwin et al., 2017; Korteling et al., 2017; & Subedi, 2004). A review
of literature found limited empirical studies on using formative assessment as one of the
elements of training design to enhance learning. McQueen et al. (2016) suggested that using lowstakes or formative assessment in medical training could “help guide learning and enhance
knowledge and skill acquisition” (p.465). Most common instructional strategies reported in a
number of studies include (a) scaffolding, concept mapping, repetition (Kaiser, Kaminski, Foley,
& Ebrary, 2013); (b) multiple opportunities for practice and feedback (Blume et al., 2010;
Stolovitch & Keeps, 2002); (c) overlearning and developing learning goals (Burke & Hutchins,
5

2007), and (d) the use of error-based examples or sharing what could go wrong if trainees do not
use the trained skills on the job (Moro et al., 2014).
In clinical training using simulation, the most common approach to assessment of
performance, “involves rating by trained observers” (Dow et al., 2012, p.233). Most of the
current training programs in organizations lack robust assessment methods. Current assessments
are increasingly unsatisfactory for guiding learning and diagnosing knowledge or skill
deficiencies (Almond et al., 2015). Given the nature of training programs in the health industry
which aims for competency and performance improvement, nursing training demands some
measure of a trainee’s ability to perform the acquired knowledge and skills in the workplace
independently (Weller et al., 2017). In the existing literature, assessment refers to performance
assessment in the work environment. This can be conducted throughout the year in order to
evaluate employee performance. In this study, assessment refers to tools and methods that assess
trainee knowledge and skills in a program with the intent to maximize their learning through
feedback and discussions. An effective assessment method allows both learners and trainers to
identify the areas of strengths and weaknesses in learner performance. Similarly, feedback is a
crucial aspect of assessment for learning as it helps learners gain insight into their present
learning performance and how they can get to the desired position (Van der Kleij et al., 2012).

Statement of the Problem
Organizations invest large amounts of money (i.e., $125 billion a year) in training, yet
return on investment is rarely realized (Phillips & Phillips, 2009). This issue, according to
Phillips and Phillips (2017), stems from poor learning design and evaluation processes, which
result in much of the learning and development being wasted. This may seem alarming in some
companies, albeit it is merely loss of money. In healthcare, however, this issue poses a more
6

significant risk with adverse or irreversible consequences possible. A study on patient safety
reported that the number of premature deaths associated with preventable harm is more than
400,000 per year in the United States (Athreya et al., 2013). In a U.S. senate hearing, a number
of doctors testified on the reported figures and placed healthcare errors as the third biggest cause
of death after hearth attack and cancer, in America (C-SPAN, July 17, 2014). The magnitude of
this problem causes an immense amount of human suffering, and from a financial view, large
expenses to the government (C-SPAN, July 17, 2014).
The current study addressed two issues. First, there is a need for organizations to employ
a rigorous training evaluation that provides useful information on the training program and
transfer of training. Second, it is important that learning professionals employ learning design
that intertwines with training evaluation in the learning and development process, in that this
approach makes the transfer of learning to workplace more viable. In fact, one of the purposes of
training evaluation is improving the design of the learning experience such that the learning
objectives, instructional strategies, delivery method, and quality of course content and delivery
can be verified (Biech, 2017). Learning professionals need to consider the evaluation measures
in their design process so it can help materialize the results for all stakeholders and maximize the
learning experience of trainees. They need to use training evaluation models that inform them to
enhance their training programs, diagnose learning and skill challenges, and target transfer of
training through the means of robust assessments and feedback (see Figure 1). The figure
illustrates the theoretical argument of the study in that developing evaluation strategies and
measures based on a training evaluation model—the learning-transfer evaluation model in this
study—will inform the learning design elements, which in turn results in the retention and
application of the newly acquired knowledge and competence.
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Figure 1
Theoretical Argument of the Study

A new training evaluation model (i.e., the learning-transfer evaluation model [LTEM])
developed by Thalheimer (2018) was used for this study. The LTEM model evaluates a training
program on eight tiers (see Appendix A): (a) attendance, (b) activity (measures of attention,
interest, and participation), (c) learner perceptions, (d) knowledge, (e) decision making
competency, (f) task competence, (g) transfer, and (h) effects of transfer. The model suggests
that Tier 1: Attendance and Tier 2: Activity, which measure attendance, participation, and
attention are inadequate to provide diagnostic data with regard to the effectiveness of a training
program.
Moreover, the LTEM model introduces a practical alternative to the Kirkpatrick model
(1959), which is a dominant training evaluation model used in the training industry. The
Kirkpatrick evaluation model evaluates a training program on four levels: (a) participant
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reactions to the program, (b) a summative assessment of what the participants have learned, (c)
the participant performance on the job, and (d) the impact of the training on the organization.
The Kirkpatrick model is considered hierarchical in that higher levels (i.e., job performance and
organizational impacts) would not change without satisfactory results in lower levels (Alliger &
Janak, 1989; Salas et al., 2012). The theories of the Kirkpatrick evaluation model (1959) have
led many organizations to rely on Level 1 by getting self-report evaluations from learners to
measure training effectiveness. On the contrary, the theories of the LTEM model intend to nudge
learning professionals to create more robust evaluation measures at any intended level based on
the purpose of evaluation. For instance, if the purpose of evaluation for a program targets
competency, the model provides a clear description for how it should be conducted. Given the
shortcomings of the Kirkpatrick model in practice, reported in several studies (Alliger & Janak,
1989; ASTD, 2012; Kirwan, 2009; Kraiger, 2002; Salas et al., 2012; Thalheimer, 2018), and the
robust set of requirements proposed by the LTEM model, the overarching goal of this study is to
determine the following.
1. Whether the LTEM model is likely to provide more precise measures than the
Kirkpatrick model.
2. If the LTEM model is practical to implement in real-world situations.
3. Whether the model can result in learning design improvement.
To investigate these goals, a research study was conducted based on the LTEM theories,
which inform the theoretical framework of the study (see Figure 2). Thalheimer (2018) argued
that the LTEM model sends messages that should get learning professionals to think differently
about evaluation and make better decisions.

9

Figure 2
Theoretical Framework of the Study

For this study, a practice-based research method was used to examine the LTEM model
by (a) iteratively improving the learning design of a training program based on the model in
collaboration with the stakeholders in an organization in the health industry, (b) creating
assessment methods as learning tools, and (c) evaluating the training program conducted in the
hospital. The study assessed the impact of assessment methods and training design based on Tier
3: learner perceptions, Tier 4: knowledge, Tier 5: decision making competence, Tier 6: task
competence, and Tier 7: transfer of the LTEM model. In this study, an evaluation model was
viewed as a tool to improve learning design as well. As Thalheimer (2018) maintained, a model
can push learning professionals to design training programs that support long-term retention and
transfer.
This research studied the linkage between training evaluation, learning design, and
training transfer. The goal of the study was to determine if application of a training evaluation
model can inform the learning professionals to improve a training program, which may lead to
better training transfer. The study was guided by the following research questions:
Research question 1. To what degree does implementing LTEM lead to redesign of the
training for newly hired nurses?

10

1.1

What is the overall perception of the nurse educator (i.e., learning practitioner)
toward the instructional design of the training?

1.2

What is the overall perception of the trainers toward the instructional design
of the training?

1.3

What is the overall perception of the trainees toward the instructional design
of the training?

Research question 2. Will changes in the training design based on using the LTEM
model to develop an evaluation strategy result in improvement from the Baseline to the results of
the modified learning intervention?

Theoretical Framework
The overarching goal of this study is to evaluate a training evaluation model with regards
to its implication with learning design in training. The study was conducted in an organization in
the health industry to improve a training program for newly hired nurses, and ultimately assess
their training transfer after the program. Practice-based research (PBR) is appropriate for this
study as the researcher works closely with the main stakeholders to develop dependent variable
measures based on the LTEM model and improve the training design. These measures included
assessments based on Tier 3: Learner perceptions, Tier 4: Knowledge, Tier 5: Decision making
competence, Tier 6: Task competence, Tier 7: Transfer of the LTEM. The bidirectional approach
of PBR and its main characteristics guided this study from the beginning to the end in that the
study intended to bridge the gap between research and practice.
The cornerstone of PBR is bridging the divide between research and practice (Crooke &
Olswang, 2015). Practice-based research uses research-inspired principles and design gathering
evidence within existing forms of practice to answer questions that emerge from practice
11

(Epstein, 2001). Thus, unlike traditional research that is based on a “one-way path or push
approach” (Crooke & Olswang, 2015, p. S1871), PBR applies a pull approach. In this approach,
evidence-based knowledge is brought into practice and research findings are more accessible to
practitioners through systematic reviews, inasmuch as the researcher and practitioners interact
with each other using a two-way feedback loop (Crooke & Olswang, 2015). In view of this pull
approach of PBR, Green (2008) suggested that “to have more evidence-based practice, we need
more practice-based evidence” (p.i23).
Practice-based research is aligned with similar research approaches such as
“implementation science,” which focuses on whether the intervention is appropriate to the
purpose and context, and if there are feedback loops that allow learning from the field to inform
the stakeholders who have influence over the intervention (Easterling & Metz, 2016). The main
stages of implementation science include: (a) acceptability, when practitioners perceive the
intervention acceptable; (b) adoption, when practitioners are ready to try the intervention; and (c)
fidelity, the degree to which the intervention is implemented as planned (Proctor et al., 2011).
Practice-based research has some key characteristics (Dodd & Epstein, 2012; Epstein,
2001). They are as follows:
1. The research should be driven by practice on the basis of hypothetical constructs from
a discipline, and should explore the needs of a group being served.
2. The research questions seek correlational knowledge; henceforth, the research
employs a variety of designs.
3. Data collection is accomplished through routine practice and includes both qualitative
and quantitative measures tailored to practice needs.
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4. It is formative in nature; thus, practitioners use the results to inform routine practice,
and to provide a continual investigation of the impact of intervention.
5. It is collaborative.
In PBR, the researcher takes a consultation role to highlight the scientific rigor of the
investigation (Crooke & Olswang, 2015). In the light of this role, according to Crooke &
Olswang (2015), both researcher and practitioner communicate with each other to ensure a
rigorous process that results in trustworthy evidence. Importantly, they both must be willing to
educate each other about the limitations, fidelity, internal validity, and external validity (Crooke
& Olswang, 2015).
As the pivot of the study was training design, design-based research (Reeves, 2006,
[DBR]) was used as well. Design-based research was aligned with some of the key
characteristics of PBR. The DBR methodology involves iterative design cycles and requires
collaboration of the researcher and practitioners. Similar to PBR, the researcher attempts to
increase the impact and transfer of educational research into improved practice (Anderson &
Shattuck, 2012). In DBR, the influence of context, practice, theory, and nature of outcomes are
intertwined and accounted for the study. It consists of the following steps in an iterative nature:
1. The researcher and practitioners analyze practical problems.
2. They develop solutions informed by design principles.
3. They employ iterative cycles for testing and refinement of solutions in practice.
They reflect to produce design principles and enhance implementation.

Significance of the Study
Research indicates that in recent years organizations consider training as a need due to a
rapidly changing business climate (Baldwin et al., 2017), and they expect that its value will result
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in a return on investment (Phillips & Phillips, 2016). In a majority of organizations, training
effectiveness is primarily the concern of the executives as it demonstrates the benefits that the
company and trainees receive from training. Therefore, the executives expect to see that learning
objectives result in enhanced performance on the job (Kraiger, 2002). One way to demonstrate
the accomplishment of objectives is through evaluation.
The commonly known purpose of evaluation is to demonstrate the value that a program
brings to the organization (Phillips & Phillips, 2016). Historically, organizations and training
researchers have relied on the Kirkpatrick four-levels model (1959) as a framework to evaluate
training programs (Salas et al., 2012). However, research has shown that companies and learning
professionals often resort to “learner satisfaction” as an indicator to measure the value of the
program and achievement of objectives. In other words, “the Kirkpatrick model has resulted in
an overreliance on satisfaction surveys and potentially designing training to maximize learner
enjoyment” (Sitzmann & Weinhardt, 2017, p. 5). Researchers call for more creative and
meaningful ways to measure transfer outcomes (Baldwin et al., 2017). Notwithstanding that
training evaluation should target performance effectiveness indices (Sitzmann & Weinhardt,
2017), it should also inform the learning and development team to enhance the training design.
Another way to demonstrate the achievement of objectives is to design training programs
on the basis of the evaluation measures (i.e., result-driven design). Given the need to increase
learning retention and application of the newly acquired knowledge and skills after a training
program, training design and evaluation should target these objectives. As such, considering the
results in mind should guide the design process.
Training design elements include learning objectives, content, and methods of learning
instructions, as well as incorporating learning principles (Blume et al., 2010). If the goal of
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training is transfer of learning to real world situations, training should be designed for transfer
based on all tiers of evaluation in that “application of newly acquired knowledge and skills is a
necessary condition for effective transfer performance” (Huang et al., 2016, p. 5). This involves
setting learning goals as training evaluation results can indicate whether the goals are appropriate
to achieve the desired outcomes (Salas, Burke, Bowers, & Wilson, 2001). In addition to the
learning goals, evaluation metrics serve as indicators of appropriateness of the content and
instructional methods resulting in achievement of the program goals (Salas et al., 2001). Hence, a
prerequisite to designing for results is to ensure that training is designed for proper learning
(Phillips & Phillips, 2017).
This research is significant in the areas of training design and training evaluation aligned
with transfer of learning to the workplace. The study employed principles of practice-based
research to investigate the effectiveness of nursing training programs with the purpose of
optimizing trainees’ knowledge retention, decision making competence, and task competence.
The findings of this research contribute to the training industry and research in the area of
evidence-based strategies to design training programs that achieve transfer of learning and
organizational impacts.

Definitions
The following list of terms represented in this study is used in relation to training and the
context of this study.
Training. Training is defined as organized instruction and activities that aim to impart
information or improve one’s level of knowledge, skills, or attitude.
Training transfer. Training transfer refers to the use of trained knowledge and skills
back on the job.
15

Training design. Training design refers to the process of designing training content and
activities based on learning principles to achieve the learning outcomes.
Learning design. The systematic process by which learning products are designed,
developed, and delivered.
Evaluation. Evaluation is a systematic process to determine the value and effectiveness
of a program or an event.
Assessment. Assessment, as the term is used in this study, is the procedures and methods
to measure trainees’ knowledge, competency, and skills. It is also used for retrieval practice
during the training program.
Learning professional. A learning professional is responsible for creating learning
interventions for learners and providing solutions to enhance the performance of employees and
return on investment of an organization.
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CHAPTER TWO
REVIEW OF THE LITERATURE
Organizations spend billions of dollars on training programs each year because they view
the skilled workforce a key element in helping the organization gain a competitive advantage
(Noe, 2017; Salas et al., 2012). However, research suggests the majority of these training
programs fail to transfer learning to the workplace. This is partly due to the fact that companies
do not identify the difference between knowledge and skill gaps. They merely convey
information in training programs, and do not provide learners the opportunity to practice and
develop skills (Dirksen, 2012; Quinn, 2014). This inappropriate focus on knowledge with
insufficient practice is one of the key factors of failed training transfer. Hence, training design
and delivery can signify the effectiveness of a program and training transfer (Salas et al., 2012).

Training Design
In today’s unprecedented economic times, companies encounter challenges and
opportunities, such as cross-cultural or aging workforce, and access to emerging technologies,
with important implications for training and development (Salas et al., 2012). Organizations can
remain competitive by succeeding in finance, products, and human capital domains (Bordreau &
Ramstad, 2005). Therefore, they should pay careful attention to the science of training as it is a
key component in building and maintaining an effective and productive workforce (Salas et al.,
2012). Further, investing in workforce development through training is seen as a “primary
mechanism for national economic development at the societal level” (Salas et al., 2012, p. 75).
This does not imply that organizations should make the assumption that training, as a learning
event, can lead to expected outcomes, since training is certainly not an end but a way to achieve
desirable performance outcomes by building required knowledge and skills (Stolovitch & Keeps,
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2002). It is important that companies shift their focus on training as an event to an opportunity
that provides learning experiences for their workforce.
Learning success and accomplishment of results do not merely lie in the learning “event”
or content covered (Clark, 2010). Salas et al. (2012), in their series of meta-analyses, reported
that a large number of empirical studies found that systematically designed training, which is
based on learning science, yields positive results. Well-designed training and development can
enhance employee productivity and performance. Training design incorporates learning
principles, opportunities for practice, training objectives, and effective instructional methods
(Blume et al., 2010). In addition to these design factors, researchers suggest including
stakeholders in the design process and using a needs-analysis approach that can identify
obstacles to transfer of training (Broad, 2005; Burke & Hutchins, 2007; Gaudine & Saks, 2004).
Thus, training design factors unlike other variables (e.g., learner characteristics or work
environment) are in the control of trainers and instructional designers to achieve transfer of
training (Lim & Morris, 2006; Veldkamp, 2006).
Learning and development professionals need to know what facilitates or hinders training
effectiveness, and incorporate results of learning science research into their learning design.
Currently, learning and development professionals rely on principles of instructional design to
ensure the achievement of learning outcomes; and as Quinn (2005) noted, they presume that
knowledge is enough to improve skills to solve problems. Training design should address
knowledge acquisition, skill enhancement, and attitude change. Salas and Cannon-Bowers
(2001) argued that effective training design includes pedagogically sound activities using
instruction, demonstration, practice, and timely feedback targeting three domains (i.e.,
knowledge, skills, attitude). A well-designed training promotes better mental models to achieve
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the cognitive outcomes of training. It allows trainees to acquire new skills to achieve the
behavioral outcome and improves trainees’ self-efficacy to achieve the affective outcomes (Salas
et al., 2012). Thus, behavior, attitude, and cognition changes are essential for an employee to
develop the required competencies in performing a job (Salas et al., 2012).
The failure of training programs is serious in many industries, such as healthcare and
aviation. This is when the learning professionals should identify the causes of failure through
their results-based design and make the necessary adjustments (Phillips & Phillips, 2017).
Therefore, aside from task and knowledge performance during training, retention of learned
material and transfer of knowledge and skills after the event is important to consider in the
design process (Salas et al., 2003). This makes it essential for the learning professionals to
distinguish differences between learning and training.
Learning vs. Training
Salas et al. (2012) highlighted that learning is the desired outcome of training, a great
deal of which occurs outside of a formal training experience. In other words, learning is a means
to achieve performance enhancement as a result of training. In effect, learning is not about
pushing information to learners so they can remember some of it or do simple skills (Shank &
Sitze, 2004). Learning is a process that involves practice and reflection, while training is
designed practice and guided reflection (Quinn, 2014). Noe (2017) defined learning as a dynamic
cycle that involves experience, reflective observation, conceptualization, and experimentation
that all trainees pursue. Thus, as a result of training, trainees experience changes in their
knowledge, behavior, and attitude (Osborne, 1996; Stolovitch & Keeps, 2002), when the abstract
is made concrete and personal (Brown et al., 2014). All in all, learning is not just a brief use of
information, but a change as a result of experience (Ormrod, 2008).
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A number of learning theorists have defined learning for adult practitioners and made a
clear distinction between learning and instructing (i.e., teaching). Knowles et al. (2011) asserted
that training or education is initiated by one or more agents to induce changes in the knowledge,
attitude, and skills of a group; whereas, learning focuses on the person in whom the change
materializes or is expected to materialize. Smith (1982) outlined that learning is the acquisition
and mastery of prior knowledge, the extension of meaning of one’s experience, and an organized
process of testing ideas relevant to problems. Further, Robert Gagné (1965) listed eight
distinctive types of learning:
Type 1: Signal Learning. The individual learns to make a general response to a signal
(based on Pavlov’s classical conditioning).
Type 2: Stimulus-Response. The learner acquires a response to a discriminated stimulus.
Type 3: Chaining. What is learned is a chain of two or more stimulus-response
connections.
Type 4: Verbal Association. With the presence of language, a human being learns the
chains that are verbal.
Type 5: Multiple Discrimination. The individual learns to make different responses to
different stimuli that may resemble each other.
Type 6: Concept Learning. The learner makes a common response to a group of stimuli
that may differ from each other.
Type 7: Principle Learning. A principle is a chain of concepts that functions to control
behavior in the verbal association. This results in a cause and effect learning.
Type 8: Problem Solving. It requires the internal events (or thinking) and combines a
number of previously learned principles to produce a new capability.
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By and large, in spite of different definitions, most learning theorists agree that learning
involves change along with concerns about the acquisition of dispositions, knowledge, and
attitude. Moreover, as “the concept of change is inherent in the concept of learning, any change
in behavior implies that learning is taking place or has occurred” (Knowles et al., 2011, p.11). To
ensure this change, learning professionals should be aware of learning principles and strategies
that apply to how people learn, as change is a process not an event (Dirksen, 2012).
Brown et al. (2014) argued that spaced and interleaved exposure fosters conceptual
learning in that this type of exposure enhances the skills of discrimination—the process of
noticing differences and particulars—and induction. Furthermore, they stated that reflection
leads to stronger learning as it involves cognitive activities such as, retrieval (i.e., recalling
recently learned knowledge), elaboration (i.e., connecting new knowledge to prior knowledge),
and generation (i.e., synthesizing key ideas).
Overall, successful training should facilitate long-term retention and transfer of learning
to the workplace. Learning and development professionals should focus on learning and
performance during and after a learning event and make learning durable by employing effective
learning design strategies. Accordingly, they should move from events to learning experiences
(Quinn, 2014).
Behavioral and Cognitive Changes
Between 30% and 80% of serious accidents at work, death of patients in hospitals, and
crashes in aviation have been attributed to human error; thus, training to increase awareness,
knowledge, and skills can improve employee and public safety (Salas et al., 2012). Therefore,
trainees should be given the opportunity to use the newly acquired knowledge and skills on the
job (Salas et al., 2012). In this respect, behavioral change will likely occur when trainees apply
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the newly acquired knowledge and skills in the workplace (Yanmill & McLean, 2001). Learning
and development professionals must know that behavioral change needs to be reinforced
(Dirksen, 2012).
Moreover, applying evidence-based theories on behavior and cognitive psychology is an
essential factor to facilitate transfer of learning. Yet, much of how training is structured is based
on a mix of theory, lore, and intuition (Brown et al., 2014). Trainers and learning practitioners
rely on their own sense of what works based on their personal experiences, while their goal
should be to foster meaningful learning outcomes by making learners cognitively active even if
they are behaviorally inactive (Mayer, 2001). Consequently, integrating cognitive processing
should be the prime concern of learning professionals in that mastery of a skill is a gradual
accretion of knowledge, conceptual comprehension, judgment, and skills (Brown et al., 2014).
Learning and development teams can reinforce this gradual change through various
strategies. For example, “spaced practice” (i.e., spacing learning over time) is found to be more
effective than “massed practice,” for the reason that it produces long-term retention (Bahrick &
Hall, 2005; Brown et al., 2014; Noe, 2017; Thalheimer, 2006). In most of the training events,
practice is crammed within the period of the learning event; therefore, learners are more likely to
forget what they have learned after the event. Research in cognitive science has found spaced
practice more effective, for embedding newly acquired knowledge in the long-term memory
involves a consolidation process, in which memory traces of the new mental representations are
strengthened and connected to prior knowledge. This process may take hours or several days. As
Brown et al. (2014, p.49) argued “the increased effort to retrieve the learning after a little
forgetting” leads to retriggering consolidation, hence further strengthening memory.
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Similarly, unlike the common belief that repetition expedites mastery of a skill, Brown et
al. (2014) suggested that using varied practice leads to better retention, as incorporating a variety
of practice challenges the learner cognitively. They highlighted that learning gained from the
more challenging and varied practice can be applied more broadly owing to the fact that learning
is encoded in a more flexible representation; whereas, learning though less challenging and
massed practice is encoded in a more impoverished representation. Using varied practice coupled
with metacognition can help learners build mental models to solve problems in response to
different contexts and situations. An example that Brown et al. used from medical training was
about a neurosurgeon who helped other neurosurgeons switch their approach in removing tumors
from the brain to save the patient. Initially, the surgeons were trained to follow specific slowand-careful steps in the removal task, while in fact they had to be fast to stop the bleeding in
some cases. Learners need to know when their mental models are not working (Brown et al,
2014).
In addition to effective strategies, learning and development teams need to design a
learning experience based on the types of knowledge (e.g., declarative, procedural; Anderson,
1981). The former can easily be delivered during a program if the emphasis is on factual
information. However, the latter (i.e., procedural knowledge) requires being processed
differently; hence, effective learning design plays an important role here. Similarly, a trainer who
is hired to deliver the program should work closely with the learning and development team in
order to ensure this type of knowledge is transferred successfully (Stolovitch & Keeps, 2002).
However, organizations commonly approach an expert in the subject of the program to teach
novices how to do something; and most of these experts do not remember how the mind of a
novice works (Clark, 2015).
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Beside types of knowledge, another skill (i.e., decision making) is often disregarded in
training activities. Decision making requires information gathering, analyzing that information,
generating alternative decisions, weighing the consequences of each alternative, and selecting the
optimal decision among those (Stolovitch & Keeps, 2002). Most training programs in healthcare
are currently designed to instruct or dictate a series of procedures to learners, while in real-world
situations, the completion of their tasks requires a series of decisions. Hence, reinforcing
decision making during training can have a powerful impact on “comprehension, retention, and
application post-training” (Stolovitch & Keeps, 2002, p.51). Including scenario-based activities
or assessments that can trigger this skill in learners is another key element in learning design that
incorporates cognitive processing (Stolovitch & Keeps, 2002). These types of activities can
trigger learners’ higher-order thinking to enhance their decision-making skills. All in all,
behavioral and cognitive changes are intertwined, in that behavioral outcomes include acquiring
new skills through cognitive outcomes, which include enhanced knowledge and mental models
(Salas et al., 2012).
Instructional Design
Research on using instructional design to facilitate transfer continues to burgeon (RussEft, 2002), as researchers have been investigating how to design and train for transfer (Machin &
Fogarty, 2004). Instructional design, also known as instructional system design (ISD),
incorporates systematic processes that lead to targeted learning goals by applying scientificallyproven approaches to facilitate learning (Quinn, 2005). Instructional design begins with
identifying learning needs and performance gaps, then addressing them in the learning content,
activities, and assessment. According to Noe (2017) this process involves a needs assessment,
ensuring employees’ readiness for training, creating a learning environment, ensuring transfer of
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training, developing an evaluation plan, selecting a training method, and evaluating the program.
Following this process, learning professionals can ensure that learning objectives are aligned
with training evaluation measures, which yield useful information about the selection of the
training method, assessment tools, or transfer of training (Noe, 2017).
Craft et al. (2014) found that the choice of learning theories in instructional design (ID)
(the authors referred to the learning theories as ID models) plays an important role in medical
training, especially simulation-based training. In their study of nurse training using simulators,
they compared two learning theories—experiential learning theory (ELT) and guided
experiential learning (GEL)—and found that the latter had a significant impact on the nurses’
performance. The ELT group had to attempt to implement a procedure without guidance and see
the consequences of their actions. In contrast, the GEL group were provided with a great deal of
guidance including the value of learning objectives, explanations of concepts, and evaluation
feedback. In addition to learning theories, researchers have suggested different instructional
design strategies. One of them is “Active Learning”, which involves trainees in course material
through carefully constructed activities (Silberman & Auerbach, 2006).
However, some training professionals argue against the effectiveness of ID models since
ensuing the design process, in its order, is time-consuming and costly for some organizations;
hence diminishing its application (Chevalier, 2011). Further, instructional design models imply
the evaluation as an end point, whereas good learning design requires iterative evaluation
throughout the design process (Noe, 2017); and even considering the evaluation measures in the
design process (Phillips & Phillips, 2017).
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Assessment as a Learning Tool
Assessment is central to a well-designed training program (Regehr et al., 2011). Studies
on assessment show that testing can facilitate transfer of knowledge to novel contexts, and can
enhance retrieval (i.e., a learning tool known as testing effect that makes prompting knowledge
easier when it is needed) of related material that is not tested (Brown et al., 2014). Despite the
proven benefits of assessment in extensive research, assessment and feedback have not been
employed optimally in medical training (Sargeant et al., 2010). The current assessments in
medical training are checklists with no constructive contextual feedback to trainees (Bindal et al.,
2011). According to Stolovitch and Keeps (2002), testing is an opportunity to verify whether or
not the trainee has acquired the pre-specified objectives.
Assessment Design
Assessment is the scientific study of how to determine people’s acquired knowledge and
skills (Mayer, 2014). Mayer added that the goal of the science of assessment is creating
instruments that can assess learning outcomes. According to Mayer, assessment must have the
following characteristics: (a) valid: it serves the intended purpose, (b) reliable: it gives the score
every time, (c) objective: it is scored the same way by all scores, and (d) referenced: it yields an
interpretable score.
Robust assessment techniques are crucial in any training program; in particular medical
training that is based on competency-based models (McQueen et al., 2016). Changing the
assessment design is the most effective way of changing how and what learners learn (Norton,
Norton, & Shannon, 2013). There are two main types of assessment:
1. Summative: high-stakes assessment that determines whether trainees are competent in the
necessary skills (Iobst et al., 2010), and
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2. Formative: low-stakes assessment that guide learning and enhance knowledge or skill
acquisition (Hattie & Timperley, 2007; & Sonnadara et al., 2013).
Summative assessment can be used in relevance to training evaluation measures, as it
provides insights on the success of learning to all stakeholders, including the learning and
development team. Comparatively, formative assessment coupled with feedback can be used as a
learning tool to enhance the knowledge and skills of learners.
Surprisingly, research shows a lack of sound assessment design that incorporates both
types of assessment with a focus on performance in training (Bindal et al., 2011; Pitts et al.,
2005; & Sargeant et al., 2010). Additionally, Pitts et al. (2005) reported that assessment in
training is regarded inadequate and lacks objectivity in that trainers use simple forms of
assessment. Sonnadara et al. (2013) posited that even using simulation for assessment in medical
training has not resulted in better performance in clinical environments, owing to the fact that
little has been done to improve the assessment methods. Therefore, investigators are encouraged
to use more reliable measures of transfer and summative assessment, in that the over-use of selfreport measures in transfer research constitutes a problem (Park et al., 2017; Russ-Eft et al.,
2010).
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Feedback
While assessment enhances retrieval, there is a large body of literature that shows giving
feedback, especially corrective feedback, yields better retention, supports learning transfer, and
sustains employee commitment and enthusiasm (Brown et al., 2014; Pollock et al., 2015).
According to Stobart (2008), feedback is an essential part of assessment and serves as a guide for
learners regarding their current level and how to get to the desired level. To achieve this,
feedback should be specific and should focus on the task, process, and regulation rather than the
personal level (Hattie & Timperley, 2007).
Shute (2008) suggested three types of feedback depending on the complexity of it: (a)
knowledge of results (KR), that is low-complexity type of feedback which states whether the
response is correct or incorrect; (b) knowledge of correct response (KCR), that is a highercomplexity type of feedback and is provided only when the answer is wrong; and (c) elaborate
feedback (EF), that is a more complex form of feedback and its degree of elaboration varies. In
addition, she recommended two types of timing of feedback—immediate and delayed. The
immediate feedback is provided immediately after each item is answered, whereas the delayed
feedback is provided after the completion of the test.
Van der Kleij et al. (2012) noted that the degree of delay varies, which can be after the
entire assessment, a day later, or even later. There are varied reports on the effects of immediate
or delayed feedback. Brown et al. (2014) asserted that delayed feedback, particularly for motor
skills, is more effective than immediate feedback. In their study to investigate the effect of types
and time of feedback on learners, van der Kleij et al. (2012) found that learners perceived
knowledge of correct response (KCR) and elaborate feedback (EF) more useful for their learning
and preferred immediate feedback to delayed feedback.
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In conclusion, feedback is considered the hallmark of developing knowledge and skills in
training, as Brown et al. (2014) stressed, practice in training can be highly effective when
combined with feedback. There is ample evidence suggesting incorporation of feedback into
training and the learning process has been effective (Pelgrim et al., 2012); and can result in
performance improvement (Blickensderfer et al., 1997).

Training Evaluation
An essential part of an effective training system is evaluation. Training evaluation is the
systematic collection of data to determine whether learning objectives were achieved or resulted
in enhanced performance (Kraiger, 2002). Salas et al. (2001) noted that besides learning about
the desired effect of programs, training evaluation can prompt areas of improvement and revision
in training programs. Evaluation provides useful data for organizations to decide on the
effectiveness of training, whether to modify or discontinue it; and maximize training transfer.
Further, evaluation outcomes can be used to market training to other organizations and
enhance the motivation of future trainees (Salas et al., 2012). Above all, training evaluation can
determine business results in terms of the impact of the program on the organization (Phillips &
Phillips, 2016). According to Phillips and Phillips (2016), through the use of evaluation, a
learning and development team can demonstrate the contribution of training programs to all
stakeholders who seek evidence to know the programs have met the desired outcomes. Thus,
multiple measures of different types of outcomes are required to determine the desired effect,
marketability, and financial benefits of the training program.
Kraiger (2002) suggested two primary strategies for increasing the impact of training
evaluation practices. The first one is clarifying the purpose of evaluation, and then tailoring
subsequent decisions about what and how to evaluate training. Kraiger (2002) outlined the
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following purposes of evaluation for this strategy: (a) to make a decision about the training, (b)
to provide feedback to trainers, trainees, or training designers, (c) to market training outcomes
either to other organizations or future units within organizations or to future trainees. The second
strategy is to be more specific in the methods of assessing training outcomes. This reduces the
possibility of simply creating multiple-choice questions or having supervisors rate trainee job
performance.
Salas et al. (2012) also recommended measures of changes in declarative knowledge,
skilled behavior, and self-efficacy for transfer as the core outcome measures of a training
program. Thus, it is important to use different types of assessments that can assess learner
improvements in their cognitive and skill-based knowledge (Kraiger et al., 1993). Incorporating
learning assessments in training evaluation efforts (i.e., within-person evaluation) should be used
when the goal is mastery of key learning objectives through feedback, or program revisions
(Kraiger, 2002). The common practice of between-person evaluations at the end of training
provides information to compare employees but is not feasible to enhance content mastery of the
group (Sitzmann & Weinhardt, 2019). Therefore, learning professionals should decide whether
learning and competence should be assessed at the within-person or between-person level by
considering the level of detail desired by evaluation efforts (Sitzmann & Weinhardt, 2019).
There is a wide number of evaluation models; however, the most widely used model is
the Kirkpatrick model, which is used in this study. They are as follows:
1. Bushnell’s IPO model (1990): It uses a cyclical process to measure inputs (e.g.,
program design, instructors’ quality, facilities), process (e.g., planning, developing
training), and output/outcomes (e.g., trainee reaction, performance, or business
results).
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2.

Stufflebeam’s CIPP model (1983): It stands for context, input, process, and product.
In CIPP, the context provides situational data to determine program objectives, input
determines the strategies used to achieve the outcomes, process involves program
implementation, and product involves evaluation of outcomes.

3. CIRO model (Warr et al., 1970): Its elements are contents/context, inputs, reactions,
and outcomes. The model measures training effectiveness before and after training.
4. Brinkerhoff model (1987): It suggests a six-stage approach to evaluation of training:
(a) goal setting, (b) program design, (c) program implementation, (d) immediate
outcomes, (e) intermediate outcomes, and (f) impacts and worth.
5. Kauffman and Keller model (1994): It includes five levels: (a) enabling and reaction,
(b) acquisition, (c) application, and (d) organizational outputs.
6. Holton model (1996): This HRD evaluation and research model identifies three
outcomes of training: (a) learning, (b) individual performance, and (c) organizational
results.
7. Kirkpatrick model (1959): It identifies four categories of measures: (a) reaction, (b)
learning, (c) behavior, and (d) results.
8. Phillips’ ROI model (2002): This framework expands on the Kirkpatrick model and
adds return on investment as the fifth level of evaluation.
The Kirkpatrick Four-Level Model
Historically, a majority of organizations have used the Kirkpatrick model for evaluating
training programs. The model consists of four levels: (a) reaction (i.e., how well trainees liked
the training); (b) learning (i.e., what principles, facts, or skills they learned); (c) behavior (i.e.,
what behavioral changes they demonstrated); and (d) results (i.e., organizational impact such as
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greater profit or fewer errors). Kirkpatrick’s four levels are considered hierarchical in that higher
levels would not be expected to change; hence, they should not be assessed unless satisfactory
results are achieved at lower levels (Salas et al., 2012).
The conceptualization of the model evolved from a doctoral dissertation in 1952.
However, in an article in 1956, Kirkpatrick credited Raymond Katzell—an industrialorganizational psychologist—for creating the steps (Thalheimer, 2018). It is not clear whether
Kirkpatrick or Katzell was the actual originator of the framework (Thalheimer, 2018), but this
renowned model has been broadly used since the 1960s. In spite of that, the model has received
criticisms as well.
Critiques of the model have highlighted a series of theoretical and practical shortcomings
(Kraiger, 2002; Thalheimer, 2018). For instance, a countervailing idea, put forward in a number
of studies, is that the model is antithetical to research on human learning for the reason that it has
led to evaluation of levels 1 and 2 (i.e., reaction and learning) by a majority of organizations
(Salas et al., 2012). In particular, the hierarchical nature of the model conveys that it is not
possible to achieve favorable results at higher levels if this does not transpire at lower levels
(Alliger & Janak, 1989). Therefore, most learning professionals skip the lower levels and focus
on the higher levels of evaluation, even though Kirkpatrick called it a serious mistake to bypass
Level 1 and 2 (Reio et al., 2017). On the other hand, some assume that the four levels are
intercorrelated and rely on positive reactions: Level 1 to evaluate their programs or go beyond
Level 1 or Level 2 evaluation (ASTD, 2009a; Giangreco et al., 2010; Nickols, 2005; Reio et al.,
2017; Twitchell, Holton, & Trott, 2000). Nonetheless, the model remains the basis for training
evaluation in many organizations today.
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While, later in the 1990s, Kirkpatrick communicated that evaluation should start from
level 4 and work backward, it is surprising that the model has been misused in organizations
(Quinn, 2014). Reports by American society for training and development (2012, [ASTD])
showed that 94% of organizations evaluate level 1, 34% measure level 2, 13% evaluate level 3,
and only 3% measure level 4. Moreover, reaction evaluation at level 1 is, in many respects, a
measure of trainees’ satisfaction with the learning event or the instructor; and lack links with
learning transfer (Kirwan, 2009). Getting a favorable reaction to a training program does not
necessarily ensure that learning has taken place (Alliger & Janak, 1989; Kirkpatrick &
Kirkpatrick, 2005; Kirwan, 2009). Further, level 2 is often measured by asking the trainees
whether they have learned the new concepts or topics, rather than assessing their actual ability.
Relying on learner self-report may not indicate the effectiveness of the training program. As
Brown et al. (2014) contended, people are poor judges of their learning in terms of what they are
learning and what they are not, being “susceptible to illusions that can hijack our judgment of
what we know and can do” (p.229). The empirical evidence indicates that learners are biased in
their judgments of learning and performance, and generally overestimate the degree to which
they understand the presented information (Koriat, 2012; Mihalca et al., 2015; Paik & Schraw,
2013). Studies refer to these phenomena as illusion of understanding or illusion of knowing
(Betrancourt, 2005; Serra & Metcalfe, 2009).
A limited number of empirical studies investigated the reason that the majority of
organizations do not evaluate their training programs using all four levels. Findings attribute not
utilizing the model effectively to (a) lack of knowledge about evaluation methodology, (b) time
constraint, (c) lack of resources, (d) failure to use appropriate assessment techniques to measure
learning at each level, (e) lack of management support for levels 3 and 4 evaluations, and (f)
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difficulty accessing data for levels 3 and 4 evaluations (ASTD, 2009; Moller & Mallin, 1996;
Noe, 2017; Pulichino, 2007; Twitchell et al., 2000). Additionally, in their case study, McLean
and Moss (2003) reported that they could not conclude the behavioral changes and impacts on
the organizations were a result of the training program. Henceforth, they found that the challenge
of evaluating at levels 3 and 4 is the difficulty of associating any measurable changes with the
training program.
Learning-Transfer Evaluation Model
The core message that the learning-transfer evaluation model (LTEM) sends is enabling
learning effectiveness. Thalhiemer (2018) developed the model as a practical alternative to the
Kirkpatrick model, which has been sending some unintended messages. It can be used both in
corporate and educational contexts. According to Thalheimer, current learning evaluation
practices are poor and have led to creation of ineffective learning evaluations. Further,
Thalheimer contended that measuring attendance, interest, course completion, and participation
are inadequate ways of evaluating learning. Similarly, comprehending a concept or
demonstrating a skill during a learning event does not necessarily mean that the learner will be
able to use those concepts or skills at a later time. Thalheimer highlighted that learning designers
should aim to help learners to retain knowledge, build decision-making and task competence in
order to apply their new knowledge and skills on the job.
The LTEM consists of eight tiers—starting at the top the eighth tier (i.e., effects of
learning transfer). The lower tiers signify inadequate methods of training evaluation. The model
uses color to indicate the strength of evaluation methods—red signifies poor methods, yellow
indicates mediocre methods, and green indicates useful or good evaluation methods (Appendix
A). The tiers of the model include:
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Tier 8: Effects of transfer (includes outcomes that affect learners, coworkers, the
organization, the community, and society—considered a good metric)
Tier 7: Transfer (using the acquired knowledge and skills on the job—considered a good
metric)
Tier 6: Task Competence (performing relevant realistic actions and decision making—
considered a good metric)
Tier 5: Decision Making Competence (Making decisions based on realistic scenarios—
considered a good metric)
Tier 4: Knowledge (Answering questions on facts and terminology—considered a
mediocre metric)
Tier 3: Learner Perceptions (Learners’ insights on learning effectiveness—considered
mediocre if learners’ insights are revealed)
Tier 2: Activity (Learners’ attention, interest, and participation—considered a poor
metric)
Tier 1: Attendance (Learners’ attendance—considered a poor metric)
Thalheimer (2016) suggested scenario-based and performance-focused assessment tools
to measure each tier.
Similarities and Differences of the Kirkpatrick Model and LTEM
Despite being popular, the Kirkpatrick model has been challenged by other training
evaluation researchers (Alliger & Janak, 1989; Brinkerhoff, 1987; Kraiger et al., 1993; Swanson,
2001). The Kirkpatrick model conveys the message that learner feedback relates to learning
results, job performance, and organizational impact (Thalheimer, 2018); whereas, LTEM
indicates this is an inadequate metric and performance-focused assessment should be used as the
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appropriate metric. In addition, according to Thalheimer, the Kirkpatrick model does not provide
any leverage points for learning-design improvements. In contrast, LTEM can provide leverage.
On the other hand, the two models share some similarities (see Figure 3). In fact, some
other evaluation models were created based on the Kirkpatrick model, and LTEM resulted in
overlapping items after its completion (W. Thalheimer, personal communication, Nov 19, 2018).
Both models find focus on learning insufficient and encourage aiming for on-the-job
performance and organizational results. The Kirkpatrick model hints that measuring learner
reactions to the learning event is insufficient and higher levels should also be used as outcome
measures. In that regard, LTEM finds learner reactions inadequate to validate learning success,
and puts more focus on meaningful learning measures such as realistic decision-making and task
performance (Thalheimer, 2018).
Figure 3
Similarities of the Kirkpatrick levels and LTEM tiers
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Summary
Despite the fact that organizations spend billions of dollars on training of their workforce
each year, evidence shows that the majority of the courses fail to transfer learning to the job
(Noe, 2017; Salas et al., 2012; Shank, 2017). There are several reasons for this, but the most
significant reason is insufficient meaningful practice and feedback in training (Shank, 2017). In
addition, an effective assessment method is not conducted in training programs. Furthermore,
training evaluation, which has been proven effective to identify issues with training programs
and areas of improvement, is either avoided or not conducted properly.
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CHAPTER THREE
METHODOLOGY
Overview
Researchers have reported that learning from training is rarely transferred to work
(Baldwin et al., 2017; Shank, 2017). While a number of factors, such as trainee motivation and
self-efficacy, working environment, and training design and delivery, have been attributed to the
failure of transfer, efforts to improve one of these factors may have positive results (Baldwin et
al., 1988). Factors such as trainee motivation and working environment are not under the control
of a learning and development team. However, environmental factors can contribute significantly
to training design and delivery by using more rigorous learning design and evaluation that can
have a positive impact on learners and the organization.
Transfer is a process that requires implementation of strategies that facilitate retention
and application of the knowledge and skills from the training to the work environment (Subedi,
2004). These strategies should involve learning design that is informed by training evaluation
measures or the organizational results in mind. In other words, both training design and
evaluation are interrelated to achieve a more positive outcome that targets transfer and
organizational results (Phillips & Phillips, 2017; Salas et al., 2012). Taken together, knowing
which training outcomes are to be assessed, learning professionals can develop relevant
instructional objectives and learning strategies to design a program, and create more precise
matrices that can evaluate the achievement of those objectives.
This study investigated the impact of a new training evaluation model (learning-transfer
evaluation model [LTEM]) on learning design and transfer (see Figure 4). As shown in Figure 4,
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there are eight Tiers in the LTEM that aim different measures. Tier 1: Attendance and Tier 2:
Activity provide inadequate diagnostic measures.
Figure 4
Learning-transfer evaluation model (Thalheimer, 2018)

Tier
8
7
6
5
4
3
2
1

Effects of Transfer
Including outcomes affecting learners, coworkers, organization, community,
society, & the environs
Transfer
When learner uses what was learned to perform work tasks successfully.
Task Competence
Learner performs relevant realistic actions and decision- making.
Decision Making Competencies
Learner makes decisions given relevant realistic scenarios.
Knowledge
Learner answers questions about facts/terminology.
Learner Perceptions
A learner is queried in a way that reveals insights related to learning
effectiveness.
Activity
Learner engages in activities related to learning: Measures of attention, interest,
& participation.
Attendance
Learner signs up, starts, attends, or completes a learning experience.

For this purpose, based on the principles of practice-based research, the LTEM model
was used to improve the current assessment methods and design of a training program in an
iterative design cycle. Consequently, the model was used to evaluate the program in terms of the
transfer of learning in areas of knowledge retention, decision making, and task competence. The
purpose of the study was to examine the model and determine if it resulted in training design
improvement, and more effective training evaluation methods.
The research was conducted based on the overarching framework of this study, practicebased research (PBR), by following its key principles. Therefore, the role of the researcher in this
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study was both as a learning consultant and a researcher collaborating with stakeholders. One of
the key principles of PBR was its collaborative nature with practitioners (Dodd & Epstein, 2012;
Epstein, 2001). The researcher improved an orientation training program in collaboration with
stakeholders at an organization in the health industry in an iterative cycle. Another key principle
of PBR was its formative nature (Epstein, 2001).
Participants of the study comprise of three groups:
1. A nurse educator who routinely designs, develops, and facilitates nursing training
programs at a hospital.
2. Trainers who conduct the orientation training program.
3. Nurse trainees who are newly hired at the hospital and are required to complete an
orientation training regardless of their level of experience.
In the hospital context, the learning practitioners were referred to as “nurse educators”
who are considered highly experienced nurses working at the clinical education department of
the hospital. The “trainers” were experienced nurses from different divisions of the hospital who
conducted the training program. They were referred to as instructors in the hospital context.

Research Questions
The research study was designed to address two research questions. They were:
Research question 1: To what degree does implementing LTEM lead to redesign of the
training for newly hired nurses?
1.1 What is the overall perception of the nurse educator toward the instructional
design of the training?
1.2 What is the overall perception of the trainers toward the instructional design of
the training?
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1.3 What is the overall perception of the trainees toward the instructional design of
the training?
Research question 2: Will changes in the training design based on using the LTEM
model to develop an evaluation strategy result in improvement from the baseline to the results of
the modified learning intervention?

Participants
The participants in this study comprised three groups: (a) a learning practitioner, (b) the
trainers who worked at the medical center, and (c) newly hired nurse residents who would start
working at the medical center. As the orientation training was conducted once a month at a
specific period of time, convenience sampling (Creswell, 2013) was used to select the trainees,
trainers, and the volunteered learning practitioner involved in the training program. Only a
convenience sample was possible in this study in that the study relied on naturally formed groups
and stakeholders at the hospital. The learning practitioner was the most experienced nurse in
charge of the training program, who volunteered to collaborate in the study. She made the
decision to make changes to the training package and then had her supervisor approve them.
Potential participants were sent an email 2 weeks prior to the training program to learn
about the study and how the consent process was to be done. On the first day of training, the
trainees consented by signing the printed copies of the consent form. However, the trainers and
learning practitioner were recruited electronically.
Nurse Educator
The nurse educators in the hospital comprised a team that (a) provided learning support,
and (b) designed, developed, and facilitated the training programs for nurses and medical staff in
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the hospital. They were expert nurses who worked at the clinical education department to design
and conduct training programs. Based on the collaborative characteristic of PBR (Dodd &
Epstein, 2012; Epstein, 2001), the researcher developed dependent variable measures and revised
the training design in collaboration with one of the nurse educators who had consented to
participate in the study (see Table 1). As changes to the training program needed to be approved
by the immediate supervisor of the nurse educator, the researcher gathered his feedback as well.

Table 1
Demographic of Nurse Educator (Learning Practitioner)
Gender

Years of
Experience
42

Female

Education

Working Experience

BSN 1977
MSN-Ed 2011

•
•
•
•

28 years as a nurse in clinical
15 years, adults (medical and
ICU)
13 years, pediatrics (PICU
and ER)
14 years as an educator

Before the development of assessment tools and strategies, the researcher introduced the
learning practitioner to the LTEM model using the table and its accompanying report via email,
followed by a face-to-face meeting to clarify any questions she might have. As assessment tools
based on each Tier of LTEM needed the input of a subject-matter expert (SME), the nurse
educator was considered as the SME for this study. Similarly, during the improvement of the
training design, her input as well as that of her supervisor were included.
Nurse Trainees
To assure a high level of internal validity, a Baseline Group and three Treatment Groups
(based on the revised training interventions) were used. The Treatment Groups underwent the
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intervention based on the LTEM training evaluation model. The main difficulty in evaluation is
controlling the variables to demonstrate that the training program was mainly responsible for any
changes; hence, control groups are recommended (Knowles et al., 2011).
Participants were practicing nurses or nurse residents who were newly hired and were
required to complete the orientation training. Some of the nurses were licensed and experienced,
while some were in the entry level and recently graduated from the university. The number of
experienced and newly graduated nurses varied in each training program (see Table 2).
Table 2
Demographics of Participants of All Groups
Characteristics

Baseline

Treatment 1

Treatment 2

Treatment 3

n

n

n

n

Female

14

6

9

12

Male

4

2

3

7

New Graduate

4

2

2

1

Experienced

14

6

10

18

Gender

Level of Nursing Experience

Trainers
Trainers were referred to as instructors in the context of the hospital. They were subjectmatter experts in different divisions who created and taught relevant topics of the training
content. Other than the nurse educator who facilitated some topics, there were 10 trainers in Day
One of the program, 3 in Day Two, and 8 in Day Three of the program, five of whom were from
43

the clinical education department to train the specific nursing skills. The researcher collaborated
with them to improve their content and their approval was sought before implementing any
changes to the interventions.

Setting
The study took place at a university medical center in a large metropolitan city in the
Southwest United States. The hospital provides comprehensive medical services and comprises
1,246 physicians and medical professionals. It hires nurses every month, and all the newly hired
nurses are required to go through orientation training regardless of level of experience. The
training program does not involve patients, but simulated dummy patients. The researcher was
not near any patients at any time and was confined to the training facility.
Training: Baseline
The nursing orientation training program was offered to all newly hired nurses once a
month. It consisted of two full-day lecture sessions, using didactic instruction, and a 1-day skillbased session (see Table 3). The training program started at 7:30 a.m. and ended at 4:00 p.m. The
Day One agenda included 13 topics such as culture of safety, diversity, basic patient care, and
shared leadership. On this day, trainees met the nurse educators in the clinical educational
department. The Day Two agenda covered 10 topics on other types of patient care, wound and
skin care, and medication safety. On Day Three, after a 1-hour lecture on orthopedics, some of
the skills such as how to use chest tubes, oxygen tanks, IV starts, and Alaris pump with
guardrails were demonstrated. The trainers used simulation involving dummy patients. The skills
practice section of training lasted 2 1/2 hours and was followed by lecture on a sepsis scenario,
lethal rhythms, and Code White (i.e., emergency) scenarios. For some skills, the trainees
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observed the trainer demonstrate, whereas for some other skills, the trainees had to demonstrate
after observation. All the trainees were not required to demonstrate all the skills. No assessment
was conducted during the training, as trainee attendance was the main indicator of
accomplishment for this training program.
Table 3
Pre-Intervention Version: Orientation Nursing Training Agenda
Day

Title

Topics

Day 1

Care Provider Orientation

Day 2

Care Provider Orientation

Day 3

Care Provider Orientation

•
•
•
•
•
•
•
•
•

Culture of Safety
Infection Prevention
Dietary
Negative Pressure Wound
Therapy
Wound and Skin Care
Restraints
Orthopedics
Skills practice
Scenario: Sepsis

At the end of each day, an evaluation sheet was used to receive feedback on the learning
event from the trainees. The evaluation was based on level 1 (i.e., reaction) of the Kirkpatrick
model (1959). The Kirkpatrick model can evaluate training using four levels: (a) reaction (i.e.,
learner satisfaction); (b) learning; (c) behavior (i.e., job performance); and (d) results (i.e.,
organizational impact). The evaluation sheet used for the orientation training included nine
questions—on a six-point Likert scale—focused on the effectiveness of trainers, course
expectations, course objectives, course handouts, duration of training, participation opportunity,
class environment, and referral to peers (see Figure 5). It also included three open-ended
questions:
1. List one personal objective for taking this course.
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2. Comments, recommendations
3. Inservice needs
The content of the evaluation sheet was the same for all 3 days of the training, only with
the names of the trainers different for each day.
Figure 5
Existing End-of-Training Evaluation Form

The new hires who attended orientation training were comprised of both newly graduated
and experienced nurses. After the training event, each new graduate worked with a preceptor
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(i.e., an expert nurse mentor) who was trained at the hospital to observe, evaluate, and debrief the
trainees on their performance, for a period of 10 weeks. This period was referred to as the
orientation period, and the trainees shadowed their assigned preceptors to learn how to work with
patients. They were evaluated using a progressive responsibility checklist. The checklist was
completed both by the trainees and preceptors at the end of each week. It consisted of five pages
with a list of tasks when working in the unit and caring for patients with preceptor’s guidance.
Another assessment tool used in this period and the entire employment period was called
“competency assessment.” The preceptors used this 17-page tool to rate the trainee performance.
The tool consisted of a Likert scale on 5 levels as follows:
1. Novice
2. Advanced beginner
3. Competent
4. Proficient
5. Expert
If a trainee’s performance was not satisfactory, they had their orientation period
extended, underwent further training depending on their needs, or were terminated. During this
period, the trainees assisted the preceptors for the care of a patient assignment; and if they
proved successful at the end of this period, they could begin to assume care of their own patient
assignment. The preceptors’ evaluation forms determined whether the trainees performed well
independently or should undergo a specific plan for correction. On the other hand, the period of
orientation for experienced nurses who completed the orientation training varied. Some worked
with their preceptors for 1 to 3 days with no required evaluations. Some would self-rate their
competencies and have them signed by their preceptors.
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Training: Treatment 1
The first design cycle included enhancement of PowerPoint presentations based on
principles of multimedia learning and cognitive science. The researcher created a blueprint (see
Appendix B) containing learning goals, reorganized content, and retrieval questions. Upon the
approval of the blueprint by the trainers who were subject-matter experts, the researcher
enhanced the presentations accordingly by reorganizing the content, reducing the amount of text
from the slides, using information visualization to present the content, chunking to reduce
cognitive load, and adding retrieval questions after each chunk (see Figure 6).
Training: Treatment 2
The second cycle of training design included creating job aids for procedural and
important information so that nurses could access them anytime they needed. Job aids were
provided in the online portal of the hospital. As the nurses could only access the portal via
computer desktops at work, electronic copies of the job aids were also provided to each nurse in
flash drives during the training so that they could download them on their personal devices. They
were to return the flash drives within a week. Hard copies of the job aids were available as well
for those who preferred to take them. An example of a job aid is provided in Appendix C.
Training: Treatment 3
In the last design cycle, based on the assessment results shared with the stakeholders, the
program was split into two parts. The first part included important skills required on the job after
the program. Tacit knowledge related to these skills were also included. Retrieval questions,
demonstrations, and feedback were added as instructional methods. The duration of the first part
was 1.5 days. In the second part, knowledge that served to create awareness, such as information
on the research center or palliative care at the hospital were included. As the topics were
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stipulated by the Joint Commission—a standards-setting and accrediting body in healthcare in
the United States—all topics had to remain as part of the program. The duration of the second
part was 1.5 days also as required by the Joint Commission. Hence, the length of the program
could not be reduced.
Figure 6
Design Principles for Treatment Groups
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Research Design
A quasi-experimental research design was conducted for the study. The study used a
mixed-methods research design, called convergent parallel (Creswell, 2014). Convergent parallel
mixed-methods design was conducted in that the researcher merged qualitative and quantitative
data to provide a comprehensive analysis of the research problem. In this design, the researcher
collects both forms of data approximately at the same time and then integrates them to interpret
the overall results. The reason to adopt mixed-methods was to develop better measurement
instruments.
Further, the study employed practice-based research (PBR) as its overarching theoretical
framework to guide the study. In addition, design-based research was used to contextualize PBR.
Based on the collaborative and formative nature of PBR and DBR, the researcher worked with
the nurse educator to create assessment tools based on the LTEM model, developed learning
goals that targeted the assessment outcomes, and redesigned the training program accordingly.
Data collection methods included audio recording, interview, member checking, LTEM-based
summative assessments, and questionnaires.

Instrumentation
For this study, the LTEM model was used to improve and evaluate the training program
in an iterative design cycle. The researcher collaborated with the stakeholders in the hospital to
improve the training program. The instruments used for the study were LTEM-based
assessments in the form of pre- and post-tests, which were created in collaboration with the nurse
educator. They included assessments developed based on Tier 4: Knowledge, Tier 5: Decision
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making competence, Tier 6: Task competence, a perception questionnaire based on Tier 3:
Learner perceptions, and a competency evaluation form used by the hospital to assess Tier 7:
Transfer of LTEM. The developed assessments consisted of multiple-choice, scenario-based
questions, and a competency assessment form.
Other methods of data collection included audio recording, an interview with the nurse
educator, and member checking during the assessment development period before the training
and training design improvement in each cycle, as well as a perception questionnaire for trainers
after the training program (see Figure 7).
Figure 7
Study Instrumentation and Data Collection Methods

Audio Recording and Interview with the Nurse Educator
During the collaboration with the nurse educator to create LTEM-based assessments and
redesign the training program, the researcher audio-recorded the process. In addition to
recording, an interview with the nurse educator was conducted to learn about her perceptions
toward the instructional design applied based on the LTEM assessments. In the end, member
checking was used to ensure the accuracy of the nurse educator’s involvement in the assessment
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design and training redesign process, as well as her perceptions toward the improvements made.
Member checking addresses the co-constructed nature of knowledge by engaging the participants
with interview and interpreted data (Birt, Scott, & Cavers, 2016).
LTEM-Based Assessments - Pre-test
The purpose of pre-test assessment was not merely to compare knowledge (Tier 4) and
decision-making competence (Tier 5) of individual trainees with the post-test. Pre-tests are also
used to profile the trainees with regard to the instructional analysis in order to determine their
prior knowledge and skills that are included in the instruction (Dick, Carey, & Carey, 2005). Pretest data enabled the researcher, nurse educator, and trainers to be most efficient in the redesign
of training content. Furthermore, pre- and post-test assessment scores of trainees were compared
as indicators of training design improvement in terms of their prior and acquired knowledge.
Consequently, the researcher used the results in discussions with the nurse educator and
respective trainers as evidence for further improvements.
Pre-test assessment was an abbreviated and cloned form of the post-test with fewer items
for Tier 4: Knowledge and Tier 5: Decision making competence (see Appendix D). The pre-test
was administered at the beginning of each program (i.e., the first day of the training). The same
assessment was used for the Baseline Group, Treatment Group One, Treatment Group Two, and
Treatment Group Three.
LTEM-Based Assessments – Post-tests
Assessments based on Tier 4: Knowledge, Tier 5: Decision making competence, and Tier
6: Task competence of the LTEM were used to collect data on the trainees’ knowledge, decisionmaking competence, task competence, and transfer during and after training (see Appendix E).
The post-test data informed the researcher and stakeholders of the performance of the trainees, as
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well as the benefits of the program and areas of improvement. Tier 4: Knowledge assessment
included knowledge tests based on core topics covered in the program. Tier 5: Decision making
competence assessment consisted of scenario-based questions that measured learners’ decisionmaking skills. Tier 6 (competency-based assessment) was in the form of an evaluation form
administered on the third day after the Skills Practice section to evaluate learners’ competency.
To receive more accurate data, relevant skills selected for competency assessment were moved to
be taught on Day 1. Due to time constraint, two skills (i.e., blood glucose measurement and
restraint) out of six were selected for the study. They were suggested by the nurse educator as the
two skills that all the trainees regardless of their divisions would have to perform. To measure
Tier 7: transfer results of the trainees’ competency evaluation were collected from their
preceptors one month after the training program. The competency evaluation form used by the
preceptors was different than the developed competency assessment form based on Tier 6. The
post-tests were administered immediately at the end of the program and one month later in the
form of delayed post-test.
Trainee Perception Questionnaire
For Tier 3: Learner perceptions, a survey questionnaire, adapted from a constructivist
learning features perception questionnaire (Tenenbaum et al., 2001) and trainees’ reaction
(Giangreco et al. 2010), was used to measure trainees’ perceptions of the instructional design of
the training program. The purpose of the questionnaire was to address the first research question
(i.e., to what degree does implementing LTEM lead to redesign of training for the newly hired
nurses?). Training design was informed by LTEM tiers (Tier 4: Knowledge, Tier 5: Decision
making competence, Tier 6: Task competence), therefore, the best method to identify whether
LTEM had led to training redesign was to learn about the perceptions of the trainees.
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The questionnaire was contextualized based on the main goal of instructional design (i.e.,
enhanced learning). It included four-point, two-point, and ranking scales with focus on the
content, delivery, activities, and feedback, which informed the researcher and stakeholders of
design improvement (see Appendix F). The original Likert scales of perception questionnaires
were modified into these scales in that the Likert scales do not provide trainees clear distinctions
between the answer choices, and this may nudge trainees away from taking their responses
seriously or it could create indecision leading them to give more biased responses (Thalheimer,
2016). Moreover, Likert scales create poor data on reaction or perception surveys as it may be
harder to decide between “Strongly Agree” and “Agree” than between two concrete choices
(Thalheimer, 2016).
The trainee perception questionnaire assessed seven elements of instructional design:
1. Perceived usefulness of training (e.g., Training enabled me to confidently use new
skills on the job.).
2. Relevance (e.g., Overall, the concepts taught were highly relevant to the work I
need to do.).
3. Practice (e.g., We were given enough realistic scenarios and exercises related to
real job tasks.).
4. Feedback (e.g., We received helpful feedback after each task.).
5. Perceived usefulness of instructional methods (e.g., We did tasks and activities
like those we face on the job.).
6. Perceived trainer performance (e.g., Overall, the trainers explained the topics
clearly, and involved us.).
7. Perceived training length (e.g., Training duration was sufficient.).
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The last item included a comment field as well. The last section of the questionnaire
included demographic question regarding the trainees’ nursing years of experience. The
questionnaire was administered to all treatment groups.
For the trainee questionnaire the validity was tested. The face validity and content
validity of the items in all scales were ensured by their examination by an expert panel that
specialized in survey methodology and educational psychology, as well as evaluation research.
Further, the reliabilities of the construct (i.e., enhanced learning for knowledge and skills) was
checked using Cronbach α value to provide evidence for construct validity (α = .71).
Trainer Perception Questionnaire
To address the first research question, a questionnaire was developed to identify trainers’
perceptions toward the instructional design of training as well. As trainers were originally
involved in creating the content relevant to their divisions, it was important to seek their
perception on the improved training. The trainer questionnaire included four-point and two-point
scales based on the instructional design elements, which targeted the construct, enhanced
learning (see Appendix G). The questionnaire was administered to the trainers of all Treatment
groups.
The trainer questionnaire assessed six elements of instructional design:
1. Perceived usefulness of training (e.g., Training can enable the trainees to
confidently use new skills on the job.).
2. Relevance (e.g., Overall, the concepts were highly relevant to the work the
trainees need to do.).
3. Perceived usefulness of practice (e.g., All the activities were related to real job
tasks and topics.).
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4. Perceived consistency of objectives (e.g., All the topics and activities were
consistent with stated objectives.).
5. Engagement (e.g., The trainees were fully engaged and participated in all the
activities.).
6. Perceived training length (e.g., Training duration was sufficient.). This item
included a comment field for any remarks that the trainers might have on the
length of training.
For the trainer questionnaire, the content validity and face validity of the items in all
scales were tested by an expert in survey methodology and educational psychology. Further, the
reliabilities of the construct (i.e., enhanced learning for knowledge and skills) were checked
using Cronbach α value to provide some evidence for construct validity (α = .86).

Procedures
Four groups, one Baseline and three Treatment Groups, were used for the study. The
Baseline Group was used to compare the results of the assessment scores with the treatment
groups. It also served as an indicator of design improvement following the LTEM model, pretest, post-test, and delayed post-test administered to the groups.
An iterative design cycle was adopted for the study based on the formative nature of
PBR. The LTEM model was used for the first cycle of training design improvement. The
Treatment Group 1 experienced the modified learning intervention in cycle one of design
improvement. The modified version of the training program included enhanced PowerPoint
slides based on the principles of multimedia learning, cognitive science, and instructional design.
The instructional design components (i.e., relevance of content, reorganizing and restructuring
the content, adding practice and feedback) were included in the redesign process.
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Principles of multimedia learning (Mayer, 2001) employed in PowerPoint enhancement
included:
•

Coherence principle: removing extraneous words and pictures

•

Redundancy principle: presenting text in diagrams or graphics

•

Signaling principle: highlighting and presenting content one at a time to reduce
cognitive load

•

Spatial contiguity principle: placing pictures and text near each other

•

Multimedia principle: including pictures and icons to relevant text

•

Personalization principle: changing the language into a more conversational
style rather than formal

Following cognitive science and cognitive load theory, redundant content was removed
from the presentations. Relevant topics were chunked followed by retrieval practice or
discussion questions. Overall, in these attempts, due to high intrinsic load, extraneous load was
reduced through instructional design. As there was a mix of novice and experienced nurses
among the trainees, element interactivity in complex topics was observed in reducing the
cognitive load of trainees. Thus, topics that included decision-making were simplified into their
respective steps and scenarios were used to enhance the trainees’ understanding.
The Treatment Group 2 experienced the second cycle of design improvement based on
the comparison of the Baseline and Treatment Group 1 pre-, post-, and delayed post-test scores,
as well as the responses to questionnaires completed by Treatment Group 1. The training
redesign for this cycle involved creating job aids for procedural knowledge and important
information in PowerPoint presentations. The job aids were then uploaded on the educational
portal accessible to all nurses only at work. Handouts were also provided during the training. In
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addition, each nurse received a flash drive containing the job aids in order to access them via
their personal devices at home if necessary. They had to return them to the nurse educator within
a week. Job aids were created as refreshers to keep the learning accessible since some skills or
procedures might not be used immediately or regularly after the training (Stolovitch et al., 2002).
Pollock et al. (2015) argued that job aids and other forms of performance support increases the
probability of using the newly learned skills on the job.
The third cycle included a full revamp of the program by separating the skills and
knowledge sections and conducting them in two sessions with a month gap in between. The
reason to separate the skills from knowledge and presenting them in the first session was due to
their importance to carry out their tasks immediately after the training. It was important for the
nurse trainees be prepared for their jobs. This decision was guided by the LTEM model and the
importance of acquiring decision-making and task competence. The knowledge section that
served more as awareness was moved to the second session, however, tacit knowledge required
to perform tasks remained in the first session. Analysis of data was performed in an ongoing
basis between the design cycles to inform the researcher and stakeholders of necessary
improvements that could be made.
The study was conducted within 7 months (see Figure 8). In the first month, the
researcher introduced LTEM to the nurse educator and together they developed dependent
variable measures or assessments based on LTEM. Assessments were then validated by expert
nurses and assessment experts.
In the second month, the Baseline Group training was deployed. Data collected from this
group included pre- and post-tests, as well as current evaluation forms (based on Kirkpatrick
model). The first cycle of training redesign occurred in this month as well.
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In the third month, the redesigned training for Treatment Group 1 was deployed and data
were collected. This group experienced the new evaluation form (i.e., perception questionnaire
based on LTEM). In the same month, delayed post-test was administered to the Baseline Group
and their preceptors’ evaluation reports were collected. Data were analyzed subsequently.
In the fourth month, redesigned training for Treatment Group 2 was deployed; delayed
post-test was administered to the Treatment Group 1; and, their preceptors’ evaluation reports
were collected. Next, data from both groups were analyzed. A brief report (see Appendix H)
based on findings was written and shared with the stakeholders in a meeting to discuss further
improvements.
In the fifth month, the second cycle of training redesign occurred, and 1 month after, the
new training for Treatment Group 3 was deployed. Delayed post-test was administered to
Treatment Group 2 in this month and their evaluation reports were collected. In the seventh
month, the delayed post-test was administered to Treatment Group 3 and their preceptor
evaluation reports were collected.
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Figure 8
Research Timeline

Phases
To conduct the study, the researcher followed 4 phases. The chronology of the research
effort is provided below in Figure 9.
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Phase One
Phase one of the study included presenting to the research council at the hospital to
introduce the study to them and recruiting the nurse educator, and trainers. The consent forms
were distributed electronically via Qualtrics to the nurse educator and trainers.
Figure 9
Phases of the Study

Phase Two
Phase two involved introducing the LTEM model to the nurse educator, first via email. A
follow-up meeting was held with her to ensure her understanding of the training evaluation
model. This adheres to the acceptability stage of the practice-based research (PBR).
Consequently, the researcher worked with her to map the learning goals with the model and
identify the gaps. As a result, new assessments for pre- and post-tests were designed and
developed.
Assessments were in the form of pre-test, post-test, and delayed post-test. The pre-test
was created based on Tier 4: Knowledge and Tier 5: Decision-making competence, and
administered on the first day of the program. The post-test was developed based on Tier 4:
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Knowledge, Tier 5: Decision making competence, and Tier 6: Task competence, and
administered at the end (on the third day) of the program. The delayed post-test included the
same questions as those of the post-test to assess retention of knowledge and decision-making.
Tier 4 and Tier 5 included the maintenance component of transfer, which relates to the degree to
which trainees manage to retain knowledge and skills and apply them to the job (Blume et al.,
2010). Further, the perception questionnaire, based on Tier 3: Learner perceptions, was sent to
the main stakeholders for approval.
All the assessments were validated by assessment and subject-matter experts and nursing
students prior to the study, and the questionnaires were validated by an expert panel. The trainer
perception questionnaire was accessible via Qualtrics, the link of which was sent to their emails.
The trainee perception questionnaire was distributed in classroom on the last day of training.
Phase Three
In Phase three, the training program was improved based on the LTEM model Tiers and
targeted evaluation measures in collaboration with the nurse educator and trainers who consented
to participate. During this process, the researcher audio-recorded the meetings with the nurse
educator for the details of improvements and conducted an interview with the nurse educator to
learn how she perceived the instructional design applied for the redesign, and where she
suggested improvements based on the LTEM model.
The collaboration with the trainers involved meetings with them as subject-matter experts
to learn about the learning goals of their sessions. Consequently, the researcher applied
instructional design elements to create a blueprint with details on improvements. Improvements
consisted of enhancement of PowerPoint presentations, reorganizing the content, chunking the
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information, developing scenario-based videos, developing retrieval practice, and creating job
aids.
Phase Four
In this phase, data were collected and analyzed. After each cycle, training was further
improved based on assessment scores and perception questionnaires. Data obtained from each
group informed the researcher of the gaps and effectiveness of the program. Consequently,
overall findings were reported to the nurse educator and trainers.

Data Analysis
The data trail in Figure 10 illustrates data sources, types, and data analysis to address
each research question. Data sources included the nurse educator, trainers, trainees, assessments,
and questionnaires, which were analyzed using both qualitative and quantitative approaches.
Content analysis and descriptive analysis were the main types of data analysis to determine the
overall perceptions toward the instructional design of the training and performance differences
among the three groups of trainees.
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Figure 10
Data Trail of the Study

Data from the interview, audio recordings of the meetings, member checking, and
perception questionnaires were used to address the first research question.
It was expected that the LTEM model would, to some extent, lead to redesign of the
orientation training and the nurse educator, trainers, and trainees would show positive
perceptions towards the instructional design of the training.
To determine the overall perception of the nurse educator toward the instructional design
of the training (Research Question 1.1), content analysis of the interview transcript was
employed, in addition to member checking after the analysis. Recordings taken during the
assessment development and training redesign were transcribed and analyzed using content
analysis as well. These data provided the overall perception of the nurse educator. Further, to
determine the overall perceptions of the trainers and trainees toward the instructional design of
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the training, descriptive analysis of the questionnaire responses was used (Research Questions
1.2 & 1.3). Each item in the questionnaires was coded (1 = least effective and 4 = most
effective).
Furthermore, to explore whether the current training practices in the setting were
congruent or divergent from expected practices, a qualitative evaluation tool called
complementary research matrix application (Putney et al., 2006, [CARMA]) was used. The
complementary research matrix application (CARMA) was originally created to provide teachers
with a tool to analyze and improve their educational practice (Putney et al., 2006). This
evaluation tool helped to describe and interpret the effectiveness of the program and generate
reports to the stakeholders.
In this study, the analysis of data using an adaptation of CARMA was conducted by
juxtaposing expected training practices with collected data. This juxtaposition and analysis
helped to identify congruence or incongruence between effective training design and actual
training practice. Subsequently, after improving the training design in each cycle, CARMA was
used to identify congruence and incongruence between improved training design and training
transfer. The tool can be described as a series of worksheets that enabled the researcher to
systematically collect and analyze data on the training design improvements and their outcomes
(see Appendix I).
To address the second research question, the data from the assessment scores and
evaluation results by preceptors were used.
It was predicted that the Treatment Groups would score higher in LTEM-based
assessments and demonstrate higher degree of transfer compared to the Baseline Group.
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Scores from the pre-, post-, and delayed post-tests were analyzed using descriptive
analysis to determine the differences in performance improvement of the Baseline Group and
three Treatment Groups of trainees. An analysis of variance (ANOVA) was also conducted to
determine whether there was a significant difference in degree of transfer among the groups.
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CHAPTER FOUR
RESULTS
One of the factors that contributes to failure of training transfer is lack of evaluation and
tracking (Pollock et al., 2018). Evaluation matrices provide valuable data to the learning and
development team such that they can determine the effectiveness of a training program.
Designing an effective program relies on diagnostic data through which the learning and
development team can identify a likely cause of transfer failure (Clark, 2010). Another factor, to
maximize transfer of learning is involving the stakeholders including managers who can
collaborate with the learning and development team to ensure achievement of the desired
outcome. Despite a commitment to enhance employee performance, progress in training
evaluation and design has been slow (Kaiser et al., 2013; Korteling et al., 2017; Phillips &
Phillips, 2017). Organizations mainly rely on reaction of trainees to determine the success of a
program (Salas et al., 2003; Sitzmann & Wang, 2015). When organizations rely on data that are
not sufficiently diagnostic and see training as a learning event, the result can be both ineffective
and inefficient learning.
This study investigated the impact of training evaluation on training design with the
intent to enhance training transfer. An onboarding training program for nurses was improved in
an iterative design cycle using a new training evaluation model (i.e., the learning-transfer
evaluation model [LTEM]). In addition, incorporating the collaborative nature of practice-based
research and design-based research, the stakeholders were involved in the entire process. The
LTEM model was introduced to the stakeholders and assessments (see Appendix A) and
perception questionnaires (see Appendices F and G) were developed based on LTEM principles.
Prior to the development of assessments, the desired outcomes were determined based on LTEM.
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In the initial phase, the training program was revised based on the desired outcomes and
learning goals in collaboration with the nurse educator, subject-matter experts, and the
supervisor. Subsequently, data gathered after each training program provided information on
required enhancements to enhance retention of knowledge and skills. The Baseline Group
received the existing training program that primarily involved lecture presentations for 2.5 days
and skills practice for half a day.
The Treatment Group 1 received the improved version of the program which involved
enhanced PowerPoint presentations and retrieval practices. The PowerPoint presentations were
enhanced based on principles of multimedia learning and cognitive science. The Treatment
Group 2 received the same content and instructional method, with procedural knowledge and
important information (e.g., how to complete different types of consent forms) provided in job
aids (i.e., tools that provide task guidance to help nurses remember what to do to accomplish
their tasks). The job aids were accessible via the online educational portal of the hospital at work.
The overview and link to access the job aids were provided in handouts distributed to the trainees
during the training. As the online portal was accessible only at work, the job aids were provided
in flash drives and handouts as well to be accessed anywhere, any time. The duration of the
training program remained the same.
The Treatment Group 3 experienced the revamped training program in two separate parts
of 1.5 days each. They experienced the skills practice in the first part in order to be ready to work
on the floor (i.e., the unit in hospital context). In contrast, the second part included the tacit
knowledge that primarily focused on essential information about the hospital.
The Baseline and Treatment Groups were selected from a convenience sample (Creswell,
2013). The onboarding training was conducted once a month for the newly hired nurses. All
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nurses, regardless of being newly graduated or already experienced, were required to complete
the training.
The Baseline Group completed the existing training evaluation, which was based on the
Kirkpatrick model (Kirkpatrick, 1959). Whereas, the Treatment Groups completed the trainee
perception questionnaire (see Appendix F) based on the LTEM model. The Kirkpatrick model
consists of four levels of evaluation: (a) reaction, (b) learning, (c) behavior, and (d) results.
Generally, organizations use a survey to measure levels 1 and 2 (i.e., reaction and learning). In
contrast, the LTEM model consists of eight tiers (i.e., 1: Attendance, 2: Activity, 3: Learner
Perceptions, 4: Knowledge, 5: Decision Making Competence, 6: Task Competence, 7: Transfer,
and 8: Effects of Transfer) indicating the adequate measure for each. In addition, the trainer
perception questionnaire was administered to the trainers who consented to participate in the
study as subject-matter experts.

Analysis of Impact of Redesign of Training
To assess the extent to which the LTEM model led to redesign of the training, data were
collected from three distinct sources: (a) a nurse educator, (b) trainers, and (c) trainees. To assess
the perception of the nurse educator toward the instructional design of the training, audio
recordings of meetings before and after each design cycle and an interview were analyzed using
content analysis (Berg, 2001) and member checking (Lincoln and Guba, 1985). The audio
recordings and the interview were analyzed as a data source to determine the overall perception
of the nurse educator. To assess the perceptions of trainers and trainees toward the instructional
design of the training, perception questionnaires were analyzed using descriptive analysis.
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Research Question 1
To what degree does implementing LTEM lead to redesign of the training for newly hired
nurses?
1.1 What is the overall perception of the nurse educator toward the instructional
design of the training?
1.2 What is the overall perception of the trainers toward the instructional design of
the training?
1.3 What is the overall perception of the trainees toward the instructional design of
the training?
Analysis of Nurse Educator Perception
Content analysis was used to analyze data from the interview and audio recordings
transcript. Content analysis is a systematic technique through which the researcher can make
inferences and objectively identify characteristics of messages (Berg, 2001). According to Berg,
both manifest and latent characteristics of messages should be analyzed to gain an understanding
of the surface and underlying meaning in the structure. Further, Creswell’s (2015) steps of
content analysis of interview transcripts were followed to analyze the text. Open coding (Strauss,
1987) was used in this process. The analysis steps included:
1. The recorded interview and meetings were transcribed for easy coding.
2. The text was read to get a general sense of it.
3. Each text was coded.
4. All the codes were listed.
5. The codes were grouped to eliminate redundancy.
6. A theme passage was written.
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7. A conceptual map of the themes was created.
8. Finally, a narrative story was developed based on the themes.
After gathering the general sense of the interview and audio recordings, the next step
involved coding the text and drawing themes from the codes (see Appendix J). Based on the
themes, conclusions were drawn in terms of (a) the effectiveness of the LTEM model to measure
the training, (b) the role of the LTEM model in identifying the target goals and performance
outcomes of the training, and (c) the role of the LTEM model in influencing the nurse educator’s
approach in creating assessments.
To ensure the reliability of codes, a graduate assistant participated in the study as an
interrater. The interrater recoded a portion of the interview transcript. The interrater reliability
was calculated using Cohen’s kappa. Results showed a kappa value of .765 (! < .05), which is
substantial, with a total agreement of 87.5% (see Appendix K).
Analysis of the content revealed that the nurse educator demonstrated a positive attitude
toward the LTEM model being a useful tool to replace their existing end-of-training evaluation
form. In addition, the nurse educator found the model to spur improved training design. The
nurse educator shared that the training program covered too much content with minimal
opportunities to practice (see Table 4).
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Table 4
Examples of Themes, their Descriptions, and Quotes
Themes

Evaluation
methods

Description

Example of Quotes for Each Theme

Compare and contrast LTEM and
current evaluation form
Different in scale and measures
Current one based on learner
satisfaction
Specificity of LTEM

“The current one does everything
that LTEM says not to.”
“LTEM is more specific in what
you’re looking for.”
“The current one is just like do you
like it or not? Or do you get
information or not?”

Training
design

Information overload in orientation
training
There are a few competencies

“A lot of orientation is just giving
the information.”

“As far as the information that we
disperse, […] there’s no evaluation
of that.”

Learning
assessment

No evaluation of knowledge or
skills

Adopting
LTEM

Useful to evaluate skills
Burdensome to evaluate knowledge

“In the skills part, it’s good. But as
far as the information giving stuff, I
think it would get too burdensome.”

The latent analysis of the content demonstrated that the nurse educator was interested to
use the LTEM model to develop an evaluation strategy. Similarly, the nurse educator’s clear
display of satisfaction indicated that the model undergirds the efficacy of the program.
Ultimately, the nurse educator found the model more useful to measure skills rather than
knowledge and suggested adding more scenarios to the knowledge component of the training.
Analysis of Trainer Perception
A descriptive analysis was used to determine the perception of trainers toward the
instructional design of the training after its improvement. Results suggested that the trainers
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found the improved version of the training more effective to achieve the desired outcomes. The
questionnaire consisted of multiple-choice questions. For the analysis, the choices in each item
of the questionnaire were coded from 1 to 4 (i.e., 1 = least effective, 2 = somewhat effective, 3 =
effective, 4 = most effective). The last question on the length of training was coded from 1 to 2
(i.e., 1 = not sufficient and 2=sufficient).
A descriptive analysis and frequency were conducted. Results indicated that 66.7% of the
trainers found the instructional design applied to redesign the training program was the most
effective for questions 1 to 5 (i.e., perceived usefulness of training, relevance, perceived
usefulness of practice, perceived consistency of learning goals, and engagement). In addition,
83.3% found the length of the training sufficient (see Table 5).
Table 5
Percentages of Trainer Reponses to Questionnaire Variables
Least Effective
Somewhat Effective
Effective
Most Effective
Not Sufficient
Sufficient

Usefulness
0.0
0.0
33.3
66.7
-

Relevance
0.0
16.7
16.7
66.7
-

Practice
0.0
0.0
33.3
66.7
-

Goals
0.0
0.0
33.3
66.7
-

Engagement
0.0
16.7
16.7
66.7
-

Length
16.7
83.3

In this study, selected tiers of the LTEM model were measured and used for the redesign
of the training. Tier 1: attendance and Tier 2: activity were not used as they are inadequate to
generate any useful data. For this study, Tier 3: learner perception, Tier 4: knowledge, Tier 5:
decision making competence, Tier 6: task competence, and Tier 7: transfer were used. Tier 8:
effect of transfer was excluded too as it requires organizational impact of the training, which was
not in the scope of this study.
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Analysis of LTEM Tier 3: Trainee Perception
To determine the perception of trainees toward the instructional design of the training, the
treatment groups completed the LTEM-based questionnaire at the end of the program. The
questionnaires produced data on eight dependent variables. They were (a) perceived usefulness
of training, (b) relevance, (c) practice, (d) feedback, (e) perceived usefulness of instructional
methods, (f) perceived trainer performance, (g) perceived training length, and (h) level of nursing
experience.
For all the variables and the difference in treatment groups, a descriptive analysis and
frequency were conducted. Results indicated that 51.3% of the trainees perceived the training
useful. 87.2% found the program relevant to the work they need to do, while 64% found they
were given enough realistic scenarios or exercises (see Table 6). Moreover, 89.7% felt they
received enough feedback and perceived the instructional methods useful. Approximately 97%
perceived the trainers’ performance positive. Further, 95% perceived the training duration
sufficient. Lastly, demographic data showed that 84.6% of the trainees were experienced nurses.
Table 6
Percentages of Trainee Reponses to Questionnaire Variables
Least Effective
Somewhat Effective
Effective
Most Effective
Not Sufficient
Sufficient

Usefulness
0.0
5.1
43.6
51.3
-

Relevance
0.0
0.0
12.8
87.2
-

Practice
0.0
0.0
35.9
64.1
-
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Feedback
0.0
0.0
10.3
89.7
-

Methods
7.7
2.6
0.0
89.7
-

Trainer
0.0
0.0
2.6
97.4

Length
5.1
94.9

Analysis of Impact on Training Improvement
To assess the impact of the LTEM model on training improvement, data were collected at
three intervals: (a) on the first day prior to the start of the training (pre-test), (b) on the third day
immediately following the training (post-test), and (c) 1 month after the training (delayed posttest). To test the differences in knowledge, decision making competence, task competence, and
training transfer of trainees, a descriptive analysis of the data addressed the second research
question. There was a total of 57 trainees.

Research Question 2
Will changes in the training design based on using the LTEM model to develop an
evaluation strategy result in improvement from the baseline to the results of the modified
learning intervention?
Analysis of LTEM Tier 4: Knowledge
Pre-test
Pre-test questions before the third design cycle (i.e., Baseline Group, Treatment Group 1,
and Treatment Group 2) measuring knowledge included: (a) acute coronary syndrome (ACS), (b)
gender specific heart attack symptoms, (c) identifying types of stroke, (d) consent forms, and (e)
infection prevention. Data from the Baseline Group, Treatment Groups 1 and 2 were analyzed
using descriptive analysis. Results indicated a similar range in mean scores of heart attack
symptoms, identifying types of stroke, or infection prevention. However, the Baseline group
showed a pre-test mean of .44 for acute coronary syndrome (ACS), the Treatment Group 1
showed a mean of .63, and Treatment Group 2 showed a mean of .58 (see Table 7).
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Because the Treatment Group 3 did not receive all the topics with respect to knowledge,
questions on topics that were not covered in the first part of the training (i.e., skills) were
removed from the pre-test. Knowledge questions for this group included: (a) acute coronary
syndrome (ACS), (b) identifying types of stroke, (c) infection prevention, and (d) medical
emergency response (MERT).
Knowledge questions used to compare all the groups included: (a) acute coronary
syndrome (ACS), (b) identifying types of stroke, and (c) infection prevention. The pre-test scores
were analyzed using descriptive analysis to determine the differences in means of all the groups’
prior knowledge. There were 18 trainees in the Baseline Group, 12 in treatment group 1, 8 in
Treatment Group 2, and 19 in Treatment Group 3.
The groups showed a similar range in mean scores of types of stroke or infection
prevention. However, results indicated a difference in mean scores of acute coronary syndrome
(ACS) with the Treatment Group 3 scoring highest (i.e., a mean of .95). This could be due to the
level of nursing experience of the groups. The scales for stroke were different from ACS and
infection prevention. The stroke question was on a scale of 4 for a fill-in-the-blank type of
question to identify types of stroke.
Table 7
Pre-test Mean Scores of Tier 4: Knowledge

Baseline
Treatment 1
Treatment 2
Treatment 3
Total

N
18
8
12
19
57

M
.44
.63
.58
.95
.67

ACS
SD
.511
.518
.515
.229
.476

Stroke
M
SD
3.89
.471
3.75
.707
3.92
.289
4.00
.000
3.91
.391
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Infection
M
SD
.94
.236
1.00
.000
1.00
.000
.95
.229
.96
.186

Post-test
Knowledge questions for the Baseline Group, Treatment Group 1, and Treatment Group
2 included: (a) acute coronary syndrome (ACS), (b) gender specific heart attack symptoms, (c)
identifying types of stroke, (d) medical emergency response (MERT), (e) consent form
knowledge, and (f) infection prevention. Means for the post-test were computed using a
descriptive analysis. All the groups obtained similar mean scores for types of stroke, medical
emergency response (MERT), or infection prevention. However, the Treatment group 2 obtained
a mean of .92 on acute coronary syndrome (ACS), and both Treatment Groups showed a mean of
3.00 on consent form knowledge compared to the Baseline Group showing a mean of 2.50. The
consent form knowledge questions and types of stroke were on a different scale from the other
questions. These two questions were on a scale of 4, whereas the other questions were multiplechoice questions on a scale of 1.
Knowledge questions that were used in the analysis to compare all the groups included
similar questions excluding consent form knowledge and heart attack symptoms. In all the topics
except one (i.e., infection prevention), the Baseline group obtained the lowest mean among all
the groups. All the groups obtained similar mean scores (M = 1.00, SD = .00) for infection
prevention. For stroke, all the Treatment Groups had a mean of 4.00. For medical emergency
response (MERT), the Treatment Groups 1 and 2 had the highest mean scores. However, the
Treatment Group 2 showed a mean of .92 on acute coronary syndrome (ACS) scoring the highest
among all the groups (see Table 8).
Delayed post-test
To analyze the delayed post-tests, knowledge questions on heart attack symptoms and
consent form knowledge were excluded to compare all the groups. A descriptive analysis was
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conducted. Results indicated that all the Treatment Groups showed similar mean scores (M =
4.00, SD = .00) for types of stroke, medical emergency response (MERT) and infection
prevention questions (M = 1.00, SD = .00), while the Baseline Group showed the lowest mean
scores among all. For acute coronary syndrome (ACS), the Baseline Group showed the lowest
mean (M = .39, SD = .50), while the Treatment Group 2 showed a mean of 1.00 scoring the
highest. The scale for types of stroke was on 4, whereas the rest of the questions were multiplechoice on a scale of 1.

Table 8
Post-test and Delayed Post-test Mean Scores of Tier 4: Knowledge

Post-test
Baseline
Treatment 1
Treatment 2
Treatment 3
Total
Delayed Post-test
Baseline
Treatment 1
Treatment 2
Treatment 3
Total

ACS
SD

M

Stroke
SD

M

MERT
SD

Infection
M
SD

N

M

18
8
12
19
57

.61
.63
.92
.89
.77

.50
.51
.28
.31
.42

3.94
4.00
4.00
4.00
3.98

.23
.00
.00
.00
.13

.94
1.00
1.00
.98
.96

.23
.00
.00
.00
.13

1.00
1.00
1.00
1.00
1.00

.00
.00
.00
.00
.00

18
8
12
19
57

.39
.50
1.00
.89
.70

.50
.53
.00
.31
.46

3.83
4.00
4.00
4.00
3.95

.70
.00
.00
.00
.39

.94
1.00
1.00
.98
.96

.23
.00
.00
.00
.13

.94
1.00
1.00
1.00
1.00

.23
.00
.00
.00
.13

A comparison of mean scores of Tier 4: Knowledge of all the groups in their pre-, post-,
and delayed post-tests is provided in Figure 11.
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Figure 11
Pre-, Post-, and Delayed Post-test Mean Scores of Tier 4: Knowledge

Analysis of LEM Tier 5: Decision Making
Pre-test
The decision-making question for the Baseline Group, and Treatment Groups 1 and 2 was
on medication safety. There was no significant difference between the Baseline and Treatment
Group 1. However, the Treatment Group 2 showed a mean of .75 scoring highest among the
three groups. For Treatment Group 3, the question on medication safety was replaced with a
question on the escalation topic. The group showed a mean of .89 on this topic.
Post-test
The decision-making questions for all the groups were similar except for the topic on
medication safety. This question was eliminated in the analysis of means computation as this
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topic focusing more on knowledge than a skill was moved to the second session of the training
program. For the medication safety, the Baseline group showed a mean of .78, the Treatment
Group 1 showed a mean of .75, whereas the Treatment Group 2 showed a mean of 1.00, scoring
the highest for this topic.
Decision-making questions for all the groups included: (a) de-escalation, (b) stroke
scenario, (c) and fall prevention. In all decision-making questions, the Treatment Group 3
showed the highest mean. For the de-escalation, a mean of .95, for stroke scenarios, a mean of
4.89, and for fall prevention, a mean of 4.84. Questions on stroke scenarios and fall prevention
were true-false on 5 scales. Each option was coded based on the answers (correct =1 and
incorrect = 0). The Baseline Group showed the lowest mean among all, except for the deescalation, a mean of .89 which was higher than that of the Treatment Group 1 with a mean of
.88. Means are presented in Table 9.
Delayed post-test
Decision-making questions used to compare all the groups included de-escalation, stroke
scenario, and fall prevention. The Treatment Group 1 showed the highest mean among all the
groups with a mean of 1.00 for de-escalation, while Treatment Group 2 showed the highest mean
(M = 3.67, SD = .49) for stroke scenario, and Treatment Group 3 had the highest mean (M =
4.47, SD = .61) for fall prevention. For de-escalation, the Treatment Group 2 and Baseline Group
showed the same mean scores of .83, while Treatment Group 3 showed the lowest mean among
all the groups (M = .79, SD = .41). The scale for de-escalation question was 1, whereas stroke
scenario and fall prevention questions were on scales of 5.
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Table 9
Post-test and Delayed Post-test Mean Scores of Tier 5: Decision Making

Post-test
Baseline
Treatment 1
Treatment 2
Treatment 3
Total
Delayed Post-test
Baseline
Treatment 1
Treatment 2
Treatment 3
Total

N

De-escalation
M
SD

Stroke Scenario
M
SD

Fall Prevention
M
SD

18
8
12
19
57

.89
.88
.92
.95
.91

.32
.35
.28
.22
.28

3.56
4.38
4. 67
4.89
4.35

.61
.91
.49
.31
.79

4.06
4.00
4.67
4.84
4.44

.80
.75
.49
.37
.70

18
8
12
19
57

.83
1.00
.83
.79
.84

.38
.00
.38
.41
.36

3.50
3.63
3. 67
3.53
3.56

1.09
.51
.49
.51
.73

3.28
4.25
3.92
4.47
3.95

1.27
.70
.28
.61
.97

A comparison of mean scores of Tier 5: Decision Making of all the groups in their postand delayed post-test is provided in Figure 12.
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Figure 12
Post-Test, and Delayed Post-Test Mean Scores of Tier 5: Decision Making

Analysis of LTEM Tier 6: Task Competence
Post-test
One skill was included in the task competence measure for all the groups. It was restraint
(i.e., restraining a patient to bed performed on a dummy patient). To achieve more accurate
measurements, the demonstration of this skill was performed by the trainer a day before the
assessment. This adjustment in the training agenda was made for the purpose of this research, as
it was expected that most of the trainees might score high if they are assessed immediately after
the demonstration.
Mean scores of the groups were compared. For the restraint competence, the Treatment
Group 2 showed a mean of 20, the highest among the groups, while the Baseline Group showed
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the lowest mean (19.11). There were 5 tasks with the rating of 1 to 4. Therefore, they were
assessed on a scale of 20 in total (see Appendix L). Speed was not one of the criteria. Means are
presented in Table 10.
Table 10
Post-test Mean Scores of Tier 6: Task Competence
Restraint
Baseline
Treatment 1
Treatment 2
Treatment 3
Total

N
18
8
12
19
57

M
19.11
19.88
20.00
19.47
19.53

SD
1.81
.35
.00
1.57
1.39

Analysis of LTEM Tier 7: Transfer
The measure of transfer included evaluation of the restraint competency at the workplace.
As the majority of nurse trainees were experienced and were not evaluated up to 6 months after
the training program, their preceptors (i.e., an expert nurse mentor) were asked to evaluate them
on the restraint competency for this research study. Therefore, the trainees of this study were
evaluated in different time lags, ranging from 1 month to 3 months.
The evaluation form used for this purpose was different than the task competence
assessment form used during the training. The form used by the hospital was based on novice to
an expert competency model (Benner, 1982). Ratings consisted of 5 categories: (a) novice, (b)
advanced beginner, (c) competent, (d) proficient, and (e) expert. A description of levels is
provided as follows:
a. Novice: Knows the basic principles but has not yet developed the understanding and
skills to achieve the expected outcomes.
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b. Advanced beginner: Knows how to explain the steps involved in applying the key
principles, but requires assistance to achieve the expected outcomes.
c. Competent: Shows understanding of key principles and applies the skills and
behaviors needed to achieve the expected outcomes. However, lacks the speed or
flexibility of proficient employees.
d. Proficient: shows a deep understanding of key principles. Applies the skills and
behaviors needed to achieve the expected outcomes with less conscious planning and
more critical thinking and decision-making skills.
e. Expert: Demonstrates a deep understanding of key principles and consistently applies
critical thinking skills in time-sensitive and stressful environments.
Ratings were coded from 1 to 5 for the analysis. Mean scores were computed. Results
indicated that the Baseline Group showed the lowest mean (M = 3.22, SD = .54), while the
Treatment Group 2 had the highest mean among all (M = 3.50, SD = .52). Means are presented in
Table 11. Most of the new graduates were rated proficient (i.e., 4), while many experienced
nurses were rated competent (i.e., 3). Only 1 trainee in the Baseline Group was rated advanced
beginner (i.e., 2).
Table 11
Mean Scores of Tier 7: Transfer

Baseline
Treatment 1
Treatment 2
Treatment 3
Total

N
18
8
12
19
57

Restraint
M
SD
3.22
.54
3.25
.46
3.50
.52
3.26
.45
3.30
.49
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To determine whether there was a significant difference between the means of the groups,
a one-way analysis of variance (ANOVA) was conducted using means of each group. An alpha
level of .05 was set. Results indicated that there was no statistically significant difference
between the groups (&(3,53) = .843, ' > .05). Moreover, it was found that one of the nurse
trainees in the Baseline Group was terminated before data on delayed post-test were collected 1
month after the training.
Complementary Research Matrix Application (CARMA)
To conduct an ongoing analysis before and after each design cycle an adaptation of the
complementary research matrix application (Putney et al., 2006, [CARMA]) was used (see
Appendix I). After each design cycle and data analysis, brief reports were produced to discuss
further improvements with the stakeholders. The first analysis prior to training redesign (i.e.,
analysis of existing training) was conducted based on the principles of learning design and
targeted measures in LTEM via collaboration with the nurse educator.
A number of gaps were identified after juxtaposing the expected training design and the
actual practices in the original training program. Hence, the results indicated poor practice with
respect to knowledge retention, decision-making, and task competence. The content of the
CARMA matrix was analyzed using a componential analysis (Goodenough, 1951) presented in
Figure 13. The original training and each design cycle were compared and contrasted in terms of
the implementation of design strategies following the data collected from pre- and post-tests.
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Figure 13
Componential Analysis of CARMA

Note. Contrasts and comparisons: Y = Implemented design strategies, N = Did not
implement
The identified gaps included:
1. The training program included both experienced and non-experienced nurses. It was
suggested that tailoring the program based on the level of nursing experience could
help both groups of nurse residents benefit more from the program. Some were new
graduates and some highly experienced.
2. There were no specified learning goals. In the first design cycle, learning goals were
added to the PowerPoint presentations.
3. The content of training was not fully aligned with the learning goals. In the first
design cycle, content which was not relevant was removed. In addition, the content
was restructured in a more coherent manner.
4. PowerPoint slides were text-heavy with multiple topics and sub-topics. In an
attempt to enhance the PowerPoint slides, the amount of text was reduced and
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presented in diagrams using animations to appear one at a time. Additionally,
relevant graphics and images were added. Retrieval questions were included as well
after each chunk of information.
5. There were no real-based scenarios to enhance decision-making competence of the
trainees. In the first design cycle, scenarios were added to the content and for some
animated videos were developed.
6. The presentations included large amount of procedural knowledge. In the first
design cycle, the trainers did not agree to provide the procedural knowledge
components in job aids as well. After sharing the results of the post-test of the
Treatment Group 1 who received the first enhanced training, the trainers agreed to
include this information in job aids for the second design cycle. Job aids were
created and uploaded in an online portal. The link to the portal and information on
where to access the material was added to the PowerPoint slides. Handouts and
flash drives containing the job aids were also given to the nurse trainees.
7. In the original training, there was minimal emphasis on skills practice, with only
half a day devoted to this section. Moreover, the trainers demonstrated the skills and
none of the trainees performed afterwards to practice or receive feedback. In the
first and second design cycles, two skills (i.e., restraint and blood glucose
monitoring) were recommended by the trainers and nurse educator. All the trainees
had the opportunity to demonstrate and receive feedback. In the last design cycle,
all the trainees had the opportunity to practice all the skills.
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8. There was no robust assessment to assess and provide feedback on the skills during
the training. An assessment rubric was created based on the LTEM model to
evaluate the trainees’ performance on restraining a patient.
Overall, the enhancements in each design cycle deemed effective compared to the
original training design. The only design component which was not implemented was separating
the nurse trainees based on their level of experience. It was suggested that the new graduates
receive all the content and skills, whereas the experienced nurses receive the content that could
be new to them.

Summary
Qualitative and quantitative analyses were used to analyze the collected data to address
the two research questions. The analysis of the perception questionnaires and the interview with
the nurse educator showed that the participants had positive perceptions toward the instructional
design of the training program. Thus, the LTEM model led to redesign of the training. Further,
the analysis of pre-, post-, and delayed post-tests demonstrated that the Treatment Groups
showed higher mean scores compared to those of the Baseline Group.
To trace the analyzed data and generate reports to the stakeholders, the complementary
research matrix application (CARMA) was used before the first design cycle, and after each
cycle subsequently. The matrix before the intervention provided information on the expected
improvements, gaps, and strategies applied. Following each design cycle and analysis of data,
the matrix provided information on the improvements and strategies applied in the design
process. Recommendations based on the collected data were included in the matrix.
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CHAPTER FIVE
DISCUSSION
The purpose of this research was to study whether a training evaluation model can nudge
learning professionals to design training programs that support long-term retention and transfer.
This study aimed to maximize training transfer by enhancing training design of an onboarding
training through training evaluation. Hence, the linkage between training evaluation, learning
design, and training transfer was studied using the learning-transfer evaluation model (LTEM).
Hypothesis 1. It was expected that the LTEM model would, to some extent, lead to
redesign of the orientation training and the learning practitioner, trainers, and trainees would
show positive perceptions towards the instructional design of the training.
As predicted by Hypothesis 1, the learning-transfer evaluation model (LTEM) led to
redesign of the training for newly hired nurses. All participants showed positive perceptions
toward the instructional design of the training, which was guided by the LTEM model. Overall,
the LTEM model helped the nurse educator and trainers shift their focus more on the expected
goals in the process of training redesign. Thus, the training was enhanced accordingly. It can be
concluded that the LTEM model helped to raise awareness in the stakeholders to make a change
in their practice.
Hypothesis 2. It was predicted that the Treatment Groups would score higher in LTEMbased assessments and demonstrate higher degree of transfer compared to the Baseline Group.
As predicted by Hypothesis 2, immediate analysis of each group’s pre- and post-test
indicated that the training design enhancement (i.e., improving PowerPoint presentations,
including retrieval questions, scenarios, and feedback) made significant gains in their knowledge
and decision-making competence from pre-test to post-test (see Appendix M for design
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principles applied). Further, there were significant gains from post-test to delayed post-test.
These results indicated that the training design enhancement based on the LTEM model was
successful in improving trainee knowledge and decision-making competence both during the
training and for 1 month beyond the training program. Moreover, these results indicate that the
Baseline Group did not differ between test intervals from pre-test to delayed post-test. Thus, the
results demonstrate that the existing training design was not successful in the enhancement and
retention of knowledge and decision-making competence of the trainees.
However, for task competence and transfer, while the Treatment Groups demonstrated
higher mean scores than the Baseline Group, there was no statistically significant difference
between the groups in their measure of transfer. One possible explanation is that the evaluation
matrix developed for task competence to assess the trainee competency on restraint was different
from the evaluation form used by the hospital. The matrix evaluated the trainees on restraint
competence (i.e., Tier 6: Task Competence) on a scale of 20 and speed was not measured,
whereas, the evaluation form used by the preceptors (i.e., Tier 7: Transfer) was on a scale of 5
including speed to restrain a patient as a measure.
An alternative explanation could be that the assessors were too lenient in their
evaluations. As seen in Table 10 (i.e., Post-test Mean Scores of Tier 6: Task Competence), all the
trainees in the Treatment Group 2 were rated 20. Hence, a ceiling effect was observed there,
which might have resulted due to measurement inaccuracy. Lastly, the nurses’ level of
experience significantly varied ranging from 1.5 to 34 years, with the new graduates having no
experience. Interestingly, most of the new graduates scored higher (i.e., proficient = 4) in their
transfer measure of restraint competency.
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When the results of the analyses for the two research questions are considered as a whole,
the study produced interesting findings and converging evidence regarding the training transfer.
Training design has an effect on maximizing retention of knowledge, decision-making, and task
competences, whereas its impact on transfer relies on other factors as well.
In this research, as expected, the Treatment Group 3, who received the revamped version
of the training with more focus on skills, demonstrated the highest mean scores of transfer,
however, there was no significant difference among means of the groups. This could be
attributed to trainee characteristics, the amount of practice on the job after training, and negative
transfer as the result of experience as some experienced nurses had a different way of performing
restraints and they had to learn a new way of tying the knots according to this hospital.
In this study, it was evident that the level of experience and the amount of practice on the
job are paramount in maximizing training transfer. Other factors contributing to this result could
not be determined as it was not in the scope of the study due to time constraint and lack of access
to the respective hospital divisions to further investigate these outcomes.
Alignment with Existing Literature
This study aligns with the existing research indicating that evaluation measures guide
learning professionals to create training programs that target desired outcomes, hence
maximizing transfer (Blume et al., 2010; Salas et al., 2012). In addition, there is a large body of
research that suggests training evaluation is essential to determine the effectiveness of a training
program (Brown & Warren, 2014; Saks & Burke, 2012; Salas et al., 2001; Salas et al., 2012).
Evaluation measures that are diagnostic enough can provide useful data for learning
professionals and executives to learn about the effectiveness of training and improving it to
achieve the desired outcomes (Phillips & Phillips, 2016; Sitzmann & Weinhardt, 2019).
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Data from the interview, meeting recordings, and questionnaires demonstrated that
implementing the learning-transfer evaluation model (LTEM) led to redesign of the training for
newly hired nurses. All participants showed positive perceptions toward the instructional design
of the training, which was guided by the LTEM model. In addition, results of the pre-, post-, and
delayed post-tests provided diagnostic data in terms of the effectiveness of the program and areas
of improvement. Data on trainee knowledge, decision making, and task competence that were
targeted based on the LTEM model indicated that training design enhancement resulted in
improvement in these areas from the Baseline to the Treatment Groups. These data were useful
in discussions with the stakeholders to consider further improvement, as initially they displayed
some reservation in improving the program.
The study is aligned with existing literature on training transfer which suggests a variety
of factors to increase training transfer. These include training design, trainee characteristics, and
work environment (Baldwin et al., 1988). In addition, the study is aligned with learning science
research including cognitive load theory (Sweller, 1988), element interactivity (Chen et al.,
2015), retrieval practice (Carrier & Pashler, 1992), feedback (Brown et al., 2014; Hattie &
Timperley, 2007; Pollock et al., 2015), and principles of multimedia learning (Mayer, 2001).
Training Design and Transfer
This study is consistent with research on training transfer indicating training design as
one of the important factors to maximize training transfer in that training design is critically
influential to increase trainees’ mastery of learning and retention of knowledge and skills (Blume
et al., 2010; Park et al., 2017; Pham et al., 2011). Training design is considered as one of the
factors that can be easily controlled by the learning and development (L&D) team (Lim and
Morris, 2006; Veldkamp, 2006). Thus, tasks that require procedural knowledge need additional
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considerations for training design as it takes retention into consideration (Salas et al., 2003).
Further, training design factors such as learning goals and the incorporation of learning
principles are noted to maximize training transfer (Blume et al., 2010).
In this study, learning goals were identified based on the evaluation criteria and expected
performance outcomes on the job. Further, procedural knowledge and important information
were included in job aids to be accessible to the trainees any time after the training program.
Following the interactive, constructive, active, passive (ICAP) framework (Chi & Wylie, 2014),
the lecture presentations were improved to encourage the trainees into an interactive mode of
engagement (i.e., asking and answering questions, and discussing different scenarios) rather than
being passive recipients. As Chi and Wylie (2014) found, the learning increased when the
trainees were engaged in higher modes of engagement. Overall, an evidence-based approach was
employed in the instructional design strategies.
Findings of this research provided evidence that training design enhancement resulted in
long-term retention of knowledge. However, it could not be determined that training design
could be the main factor to maximize training transfer. Other factors such as trainee
characteristics and work environment could have some effects as well. Results of the
assessments replicated findings of the previous research in learning science in that the Treatment
Groups showed higher mean scores in retention of knowledge and decision-making competence
after the training program was enhanced based on the principles of learning science. In contrast,
the Baseline Group did not show significant improvement from pre- to post-, to delayed posttests.
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Trainee Characteristics and Transfer
The study is aligned with training transfer research that has hypothesized trainee
characteristics one of the factors of transfer (Baldwin et al., 1988; Subedi, 2004). These
characteristics consist of ability or skill, motivation, self-efficacy, and personality factors.
Empirical studies that examined the relationship between trainee characteristics and
training transfer found moderate relationships between the two (Blume et al., 2010). Among
these characteristics, trainees’ cognitive ability, conscientiousness, and voluntary participation
were examined. Other studies examined the impact of trainee motivation on training transfer, and
they were found to be significantly related (Baldwin et al., 2009; Colquitt et al., 2000).
Overall, results of this study indicated that trainee characteristics, trainee skill in
particular, could be a predictor in training transfer. The skill to be performed in this study was
closed skill in that the trainees were to perform identically in the transfer environment (i.e., at the
workplace) as in the learning context (i.e., training). This would make it easier to measure the
degree of transfer compared to open skills that there is no single correct way to act. Baldwin et
al. (2009) suggested that factors such as motivation and self-efficacy might have a stronger
impact on training transfer for open skills compared to closed skills.
In this study, although a closed skill was selected to be measured, factors such as the
trainee skill and accuracy of measurement may not provide a strong support to determine the
degree of transfer. The scope of this study did not include all the factors related to trainee
characteristics, but the trainee skill was viewed as a covariate. In other words, nurses’ level of
nursing experience could have been a factor in explaining their mean scores of transfer. In this
study, the nurses with no experience scored higher compared to those with longer years of
experience. Thus, negative transfer as the result of change in performing this motor skill (i.e.,
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restraining a patient) could have affected the results. It could not be determined whether the
trainee skill was a predictor as further analysis could not be performed.
Work Environment and Transfer
Work environment factors include social support from supervisors and work mates,
equipment availability, consequences of errors, feedback from managers, organizational
constraints, and opportunities to practice learned behaviors on the job (Blume et al., 2010;
Rouiller & Goldstein, 1993).
The study is consistent with prior research that has identified maintenance of trained
skills and using them on the job as one of the important factors of training transfer (Baldwin &
Ford, 1988; Saks & Burke, 2012). Studies have suggested that support should be provided to
trainees to apply new knowledge and skills to work (Baldwin et al., 1988; Yanmill et al., 2001).
Similar to existing studies, this study considers that trainees who apply new skills can perform
better than those who do not have the opportunity to practice on the job. As a result, maintenance
of trained skills over a period of time on the job is considered one of the conditions of transfer
(Baldwin et al., 1988; Pollock et al., 2015; Saks & Burke, 2012).
In this research, most of the experienced nurses were rated lower than the new graduates
in transfer. As it was observed, most of the experienced nurses had a different way of performing
restraint on patients; therefore, they needed more practice to forget what they knew before and
learn the new way stipulated by this hospital. Therefore, they required maintenance of this
trained skill.
Cognitive Load Theory and Element Interactivity
The study is aligned with the cognitive load theory and element interactivity. According
to cognitive load theory, learner’s working memory, in which learning is processed, should not
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be overloaded with information as this can result in limited learning (Sweller, 1988). There are
three forms of cognitive load: (a) intrinsic (i.e., the complexity of learning material and
instructional goals), (b) extraneous (i.e., load in working memory which should be reduced
through instructional design), and (c) germane (i.e., load to the processing and construction of
schemata which should be promoted). In addition, element interactivity refers to the complexity
of a concept or skill due to the levels of element connectedness that depend on the type of
information and learner’s prior knowledge (Chen et al., 2015).
PowerPoint presentations were enhanced following these theories. Based on the cognitive
load theory (Sweller, 1988), the instructional design strategies were employed to decrease the
extraneous load by chunking the information, organizing it into a coherent structure, and helping
the trainees to integrate it with other related knowledge. The original PowerPoint presentations
contained heavy text with multiple topics and sub-topics in a disorganized manner. The content
which did not correspond with the learning goals was removed. Further, the germane load was
increased by adding graphics and photos to describe difficult text.
Due to high intrinsic load in some topics, high element interactivity (Chen et al., 2015)
present in the topics were identified by working with trainers who were subject-matter experts in
those topics. For complex topics, examples were provided to reduce the element interactivity. In
addition, as the trainees were a mix of novice and experienced, the levels of element
connectedness related to the trainees’ prior knowledge for skills were identified and presented
accordingly. For instance, the trainees had to know about pathogens, organisms, different high
touch surfaces, catheters, and Foley care in order to learn how to implement infection prevention.
In this research, a number of instructional design elements were applied to enhance the
training program. Therefore, it could not be determined which one specifically led to better
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performance of the Treatment Groups. However, an overall comparison the pre-test and post-test
mean scores indicated that the Treatment Groups showed more improvement compared to the
Baseline Group. Similarly, the same trend was noticed in their delayed post-test. For instance,
the Treatment Group 2 showed a mean of .58 for acute coronary syndrome (ACS) in the pre-test,
compared to that of .92 in the post-test, and 1.00 in the delayed post-test. In contrast, the
Baseline Group showed a mean of .44 for ACS in the pre-test, a mean of .61 in the post-test, and
a mean of .39 in the delayed post-test.
Retrieval Practice and Feedback
The training design implemented in this study is consistent with findings of the research
on testing effect and feedback (Carrier & Pashler, 1992). Empirical evidence suggests that
immediate testing is beneficial for retention and it reduces the rate of forgetting. For example,
Carpenter el al. (2008) compared testing and restudying in 3 experiments and found that testing
was beneficial to memory recall up to 6 weeks after the intervention and it resulted in significant
reduction in the rate of forgetting.
After each chunk of information, questions were added to help retain the newly acquired
knowledge. Additionally, scenarios were created such that they were closely related to the
problems and cases in the actual work environment. Each scenario followed a number of
questions that the trainees had to discuss and answer during the training. Immediate feedback
was provided by the trainers depending on the answers. The evidence suggests that giving
corrective feedback yields better retention and supports learning transfer (Brown et al., 2014;
Hattie & Timperley, 2007; Pollock et al., 2015).
A comparison of the post-test and delayed post-test mean scores of the groups indicated
that the inclusion of retrieval practice, which was in the form of questions related to the content
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and real-based scenarios, along with feedback led to better retention. As seen in Table 8, the
overall performance of the Baseline Group declined from the post-test to the delayed post-test.
For example, they showed a mean of .61 for acute coronary syndrome (ACS) in the post-test
compared to that of .39 in the delayed post-test. In contrast, the Treatment Group 2 showed a
mean of .92 in the post-test with that of 1.00 in the delayed post-test. The groups displayed a
similar trend of performance for decision-making competence in the post- and delayed post-tests.
Principles of Multimedia Learning
Another instructional strategy adopted in training design was the enhancement of
PowerPoint presentations based on the principles of multimedia learning (Maryer, 2001). These
principles have been found effective in increasing retention and transfer. For example, as Mayer
and Fiorella (2014) found, the signaling principle that includes visual cues (i.e., using arrows,
highlighting, animation, headings, and numbering) resulted in better retention and transfer
(Fiorella & Mayer, 2015). Moreover, the segmenting principle was followed for chunking the
information and presenting the content in manageable parts. Mayer and Pilegard (2014) found
that this principle led to reduced cognitive demands and increased learner motivation.
Following the spatial contiguity principle, graphics and pictures were presented adjacent
to relevant text. Studies on this principle have found that spatial contiguity aids learning, reduces
cognitive load, and increases retention and transfer (Makransky et al., 2019; Mayer, 2001; Mayer
& Moreno, 2003).
In this study, it was found that the Treatment Groups improved in their knowledge and
decision-making competence from the pre- to post-, and delayed post-test. However, the
Baseline Group did not show significant improvement in terms of retention. For example, as
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illustrated in Table 9, overall, the Treatment Groups showed higher mean scores in decisionmaking competence for post- and delayed post-tests compared to the Baseline Group.

Implications for Future Research
The findings in the study demonstrate that training evaluation and training design are
intertwined, as training evaluation provides information on expected outcomes to contribute to
decisions on training design with the intent to increase training transfer. In other words,
evaluation criteria provided data on the effectiveness of training. However, it was impossible to
draw strong conclusions about the relationship between training transfer and training design.
Further research could investigate the extent to which training design based on training
evaluation leads to better transfer of skills considering different time lags and similar evaluation
tools. Furthermore, other factors such as work environment and trainee characteristics should not
be disentangled.
Even though the present study provided precise delineation of transfer measures, it was
not possible to control trainer or supervisor ratings with respect to their leniency. These issues
should be recognized and perhaps controlled in future studies. Therefore, future studies should
consider more precision in measuring transfer. Obtaining multiple measures of transfer over time
may provide more precise data and practical guidance to learning professionals.

Implications for Practice
This study employed evidence-based actions and active strategizing for interventions that
intended long-term retention and maximized training transfer. Findings of this study, although
providing no conclusive results for effective transfer, do offer some preliminary guidance for
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learning professionals. Most important, these findings suggest that there are other factors to be
considered for leveraging training transfer.
In this study, training design based on the scientific evidence available had an impact on
knowledge retention. In addition, it was found that reporting evaluation data to stakeholders,
training designers, and trainers was related to the refinement of the training program. Feedback
to stakeholders is one of the purposes of training evaluation (Kraiger, 2002). Based on these
results, the most promising approach would be using training evaluation measures with a focus
on identifying learning goals to design training and more proactive selection of training cohorts.
This has been a consistent finding that training evaluation provides valuable data on
effectiveness of training if robust assessments are used and the evaluation effort includes within
and between-person level of analysis (Sitzmann & Weinhardt, 2019). From a theoretical
perspective, the use of training evaluation provides a framework to investigate training design
process by which training design impacts on knowledge and skill retention.

Limitations
This study had potential limitations that may be subject to confounding which may have
influenced the transfer results. One such limitation in this study was the insufficient sample size
for each group that may affect the generalizability of the findings. As the subjects of the study
were newly hired nurses, the number of hires was contingent upon the hospital budget. In fact, at
the time of this study, the number of hires went down due to budgetary decisions.
Further, this study tended to take a more exploratory approach due to lack of access to all
divisions where the nurse trainees would work after the training. While it was considered
mandatory to evaluate each new hire during their probation period, this was entirely dependent
on the preceptors and the level of nursing experience of the trainees.
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Data on knowledge session of the Treatment Group 3 could not be collected due to a
global pandemic at the time of the study which resulted in cancellation of all training programs.
Therefore, assessment questions had to be adjusted to fit all the groups. Due to time constraint, it
was not possible to wait until the training programs were resumed.

Conclusions
Being able to evaluate a training program with an evaluation model that is robust would
provide learning professionals with valuable information that could allow them to design training
optimally for any group of professionals. Moreover, it can facilitate the discussions between the
learning professionals and stakeholders who may view the training regardless of its content and
design imperative to improve the employee performance. Data that are gathered from training
evaluation can help with a positive shift in the mindset of these stakeholders.
In this study, the training design enhancement took gradual steps as there was initial
resistance from the stakeholders to improve the training program. Many educators and managers
view that learning can occur by dispersing information and assume that providing more
information may lead to better retention. For the most part, giving information through didactic
instruction is considered indispensable to enhance trainee skills. This shift of mindset which was
achieved through the use of training evaluation measures helped the stakeholders to view the
outcomes of the training in a more tangible manner.
Valid assessment techniques that accurately and continuously assess trainee knowledge
and skills are necessary for reaching the desired outcomes. The results in this study provided
initial evidence that training design enhancement through training evaluation has potential to
maximize retention and training transfer. More specifically, this study provided tentative
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practical insights that training design has an effect on training transfer if the work environment is
conducive enough to allow using the newly acquired knowledge and skills.
Based on the results in this study, it was evident that level of experience of the trainees
may have affected training transfer and performance during or after training. Thus, learning
professionals should consider the trainee experience when conducting training programs. It is
important that the group of trainees be relatively homogeneous in order to achieve the desired
outcomes. Therefore, learning professionals must take learner analysis into consideration.
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Appendix A
The Learning-Transfer Evaluation Model (LTEM)
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Appendix B
An Example of a Blueprint
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Appendix C
Job Aid Example

Legal Documents Job Aid
Contact: Ren Scott, RN
Phone: 383-7326
Email: ren.scott@umcsn.com

Surgical/Invasive Consent:
Sections for Signatures Depending on Who is Signing the Consent
On the Front of the Consent Form:
•
•
•

Patient (over 18), or
The Nurse, or
Two Nurses (Telephone Consent)
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On the Back of the Consent Form:
Section 1:
•

Patient (under 18) has a court appointed advocate
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Section 2:
•

Patient has a Legal Guardian or Durable POA for Healthcare
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Section 3:
•

Family members or friends who do not have legal rights to consent for the patient
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Section 4:
•

An area for anesthesiologist to document provision of Informed Consent
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Section 5:
•

Interpretive services
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Consent for Sedation or Anesthesia
On the Front of the Consent Form:
It is similar to the surgical/invasive consent with an area for the patient’s name, planned
procedure, and physician name, and the anesthesia plan.
There is an area that discusses DNR orders at the bottom of the page and an area for the
patient’s initials.
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On the Back of the Consent Form:
The reverse side is also similar to the Surgical/Invasive consent but there is an important
difference.
There is an area for ONLY female patients of child-bearing potential to complete
* There is no ‘age’ associated with ‘child bearing potential’– the time frame is onset of
menarche to cease of menses.
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Transfusion Consent or Refusal Form
On the Front of the Consent Form:
It is important to note that at the bottom of the consent, there is an area to accept or refuse to
consent for a blood transfusion
Remember, not every patient that speaks their language READS their language well. Always use
an interpreter!
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On the Back of the Consent Form:
1st section: The patient (over 18) or the nurse or two nurses (telephone consent) or when the
patient is a minor (under 18)
2nd section: Physician confirmation of provision of Informed Consent
3rd section: Interpretive services
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Appendix D
Pre-test
Care Provider Orientation Training
Pre-test
UID: -------------------------

1) Melinda is a new patient. You ask her questions about her medical history. Which of her
experiences might be a risk factor for ACS (acute coronary syndrome)?
A. Pregnancy
B. History of varicose veins
C. History of preeclampsia
D. Low blood pressure

2) What are the MOST LIKELY symptoms of a heart attack for each gender? If men are more
likely to have the symptom, write “MEN.” If women are more likely, write “WOMEN.” If
Neither is more likely write “NEITHER.”
•

Stomach pain or heartburn

-------------------

•

Pain or numbness in the left arm

-------------------

•

Feeling fatigued, dizzy, or nauseous

-------------------

•

Shortness of breath

-------------------

•

Upper back pain that travels into the jaw

-------------------

3) Which of the following symptoms is related to an ischemic stroke and which to a
hemorrhagic stroke? If it is an ischemic stroke, write “ISCHEMIC”. If it is a hemorrhagic
stroke, write “HEMORRHAGIC”.
•

Weakened blood vessel leak

---------------------

•

Embolic stroke

---------------------

•

Blockage in artery in brain

--------------------116

•

Burst aneurysm

---------------------

4) Which of the following sentences are true? Which are false? Write TRUE OR FALSE.
•

It is okay to use numerals (like 4, 7) on a consent form

-------------------

•

It is okay to place a patient’s label on the consent form.

-------------------

•

A patient’s husband or wife can sign a consent form on the other person’s
behalf.

-------------------

5) Rebecca arrives at the Emergency Department and after the doctor examines her, he orders
a culture. When should you collect culture specimens?
A. Before labeling specimen
B. Before site cleansing
C. Before antibiotics are administered.
D. After antibiotics are administered.
6) You are asked by the physician in charge of one of your patients to administer Hydroxyzine
to the patient. As you obtain the medication, what is the MOST IMPORTANT thing you
should be considering? Select ONE option only.
A. I should check the dosage on the Hydralazine to ensure that I administer the correct
amount.
B. I should be careful to get the right medication, not mixing it up with one that sounds
or looks the same.
C. I should work quickly to ensure the patient gets the medication right away and to
enable me to fulfill my other duties.
D. I should double check the drug and dosage with another qualified nurse prior to
administration.
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Appendix E
Post-test
Care Provider Orientation Training
Post-test
UID: -------------------------

1) Mary is a new patient. She tells you her medical history. Which one is a risk factor for acute
coronary syndrome (ACS)?
E. History of pulmonary embolism
F. Low blood pressure
G. Pregnancy
H. History of preeclampsia
2) Which gender is MORE LIKELY to have these symptoms if they are experiencing a heart
attack? Write MEN, WOMEN in the blanks. If neither is more likely, write NEITHER.
•

Upper back pain that travels into the jaw

--------------------

•

Shortness of Breath

--------------------

•

Stomach pain or heartburn

--------------------

•

Pain or numbness in the left arm

--------------------

•

Feeling fatigued, dizzy, or nauseous

--------------------

3) Indicate which of the following are an ischemic stroke and which hemorrhagic.
•

Blockage in artery in brain

---------------------

•

Burst aneurysm

---------------------

•

Weakened blood vessel leak

---------------------

•

Embolic stroke

---------------------

4) Indicate if the following statements are true or false. Write TRUE OR FALSE.
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•

A patient’s wife or husband can sign a consent form on the other person’s
behalf.

---------------------

•

It is okay to use numerals (like 4, 7) on a consent form.

---------------------

•

It is okay to place a patient’s label on the consent form.

---------------------

5) When should you call MERT?
A. To ask questions from patient’s physicians
B. To intervene when a patient is deteriorating
C. To get needed medications from a certified RN
D. To avoid a possible intervention
6) Sarah arrives at the Emergency Department and after the doctor examines her, she orders a
culture. When should you collect culture specimens?
E. After antibiotics are administered.
F. Before antibiotics are administered.
G. Before labeling specimen
H. Before site cleansing
7) You are faced with a patient in the escalation stage. He is angry and starts shouting. What
would you do to de-escalate the situation?
E. I will first listen to what he says then ask about his needs.
F. I will first restrain him to prevent him from hurting himself or me.
G. I will first call security to alert them to the situation.
H. I will first ask him firmly to calm down to maintain authority.
8) You are in the ER when Jeremiah arrives. As you speak to one of the EMTs, she reports that
it might be a stroke. What would you do in the Code White pathway? Write TRUE or FALSE
for each of the decision options.
•

Assess ability to stand

---------------------

•

Assign level of acuity

--------------------119

•

Assess for blood glucose

---------------------

•

Get a new set of vital signs

---------------------

•

Dial “5” and activate Code White to CT

---------------------

9) Sarah is a 68-year-old female patient who has just been admitted for severe bruising from a
fall in the lobby of her apartment. How would you assess her risk with Morse? Write TRUE
or FALSE for each of the decision options.
•
•

I will check on her now and once per shift afterward.
I will check her medications.

•
•
•

I will make sure she is restrained to bed.
----------------I will check on her after any changes in status or medications. ----------------I will provide her with hip protectors for my assessment.
-----------------

---------------------------------

10) You are asked by the physician in charge of one of your patients to administer Celexa to
the patient. As you obtain the medication, what is the MOST IMPORTANT thing you should
be thinking?
A. I should work quickly to ensure the patient gets the medication right away and to enable
me to fulfill my other duties.
B. I should check the dosage on the Cerebyx to ensure that I administer the correct
amount.
C. I should be careful to get the right medication, not mixing it up with one that sounds or
looks the same.
D. I should double check the drug and dosage with another qualified nurse prior to
administration.
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Appendix F
Trainee Perception Questionnaire
Please answer the following questions on your perceptions toward the instructional design of the
training program you just completed.
For items (1-4), please select ONE STATEMENT that best represents your perception regarding the
training program you just completed.
1) Perceived Usefulness of Training
m This training DID NOT ENABLE me to understand new concepts or use new skills.
m This training ENABLED me to understand some new concepts, but DID NOT PREPARE me to use new
skills on the job.
m This training ENABLED me to begin trying to use new skills on the job.
m This training ENABLED me to confidently use new skills on the job.
2) Relevance
m
m
m
m

Overall, the concepts taught were NOT RELEVANT ENOUGH to the work I need to do.
Overall, the concepts taught were SLIGHTLY RELEVANT to the work I need to do.
Overall, the concepts taught were MODERATELY RELEVANT to the work I need to do.
Overall, the concepts taught were HIGHLY RELEVANT to the work I need to do.

3) Practice
m
m
m
m

We WERE NOT GIVEN any realistic scenarios or exercises related to real job tasks.
We WERE GIVEN inadequate realistic scenarios or exercises related to real job tasks.
We WERE GIVEN a few realistic scenarios or exercises related to real job tasks.
We WERE GIVEN enough realistic scenarios or exercises related to real job tasks.

4) Feedback
m
m
m
m

We DID NOT GET ANY helpful feedback when we were practicing.
We DID NOT GET ENOUGH helpful feedback when we were practicing.
We RECEIVED SOME helpful feedback when we were practicing.
We RECEIVED helpful feedback after each task.
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5) Perceived Usefulness of Instructional Methods
Pick out the TOP 4 USEFUL activities you engaged in as part of the program:
q
q
q
q
q
q
q

We engaged in activities not relevant to my job.
We listened to someone present information on PowerPoint.
We answered quiz-like questions on the ideas presented.
We engaged in discussions on how to use the ideas presented.
We were asked to make decisions like those we will face on the job.
We saw a demonstration.
We did tasks or activities like those we will face on the job.

6) Perceived Trainer Performance
m
m
m
m

Overall, trainers DID NOT EXPLAIN the topics clearly, and DID NOT INVOLVE us.
Overall, trainers DID NOT EXPLAIN the topics clearly, but CHECKED for our understanding.
Overall, trainers EXPLAINED the topics clearly, but DID NOT CHECK for our understanding.
Overall, trainers EXPLAINED the topics clearly, and INVOLVED us.

7) Perceived Training Length
m The time allotted for training was NOT SUFFICIENT.
m Training duration was SUFFICIENT.
If you have more remarks about the timing and the length of this training, add your comment below.

8) How long have you been a nurse?
m I’m a new graduate.
m More than 1 year
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Appendix G
Trainer Perception Questionnaire
Please answer the following questions on your perceptions toward the instructional design of the
training you just conducted.
For items (1-5), please select ONE STATEMENT that best represents your perception regarding the
training program you just conducted.
1) Perceived Usefulness of Training
m This training CAN ENABLE the trainees to understand new concepts or use new skills.
m This training CAN ENABLE the trainees to understand some new concepts, but CAN NOT PREPARE
them to use new skills on the job.
m This training CAN ENABLE the trainees to begin trying to use new skills on the job.
m This training CAN ENABLE the trainees to confidently use new skills on the job.
2) Relevance
m
m
m
m

Overall, the concepts were NOT RELEVANT to the work the trainees need to do.
Overall, the concepts were SLIGHTLY RELEVANT to the work the trainees need to do.
Overall, the concepts were MODERATELY RELEVANT to the work the trainees need to do.
Overall, the concepts were HIGHLY RELEVANT to the work the trainees need to do.

3) Perceived Usefulness of Practice
m
m
m
m

The activities WERE NOT related to topics and real job tasks.
The activities WERE related to topics, but they WERE NOT realistic.
SOME of the activities WERE related to topics and realistic.
ALL the activities WERE related to real job tasks and topics.

4) Perceived Consistency of Objectives
m
m
m
m

Topics and activities WERE NOT consistent with stated objectives.
Topics WERE consistent with stated objectives, but activities WERE NOT.
MOST of the topics and activities WERE consistent with stated objectives.
ALL the topics and activities WERE consistent with stated objectives.
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5) Engagement
m
m
m
m

Overall, the trainees WERE NOT engaged and sat passively throughout training.
Overall, the trainees WERE engaged with SOME topics.
Overall, the trainees WERE QUITE engaged and participated in SOME activities.
The trainees WERE FULLY engaged and participated in all the activities.

6) Perceived Training Length
m The time allotted for the training was NOT SUFFICIENT.
m Training duration was SUFFICIENT.
If you have more remarks about the timing, add your comment below.
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Appendix H
Report Example
First Design Cycle
Initial Data Analysis Report
Pre-test vs. Post-test: Within Group
All the Baseline and Treatment Group 1 trainees except one did well in types of stroke in the
pre- and post-test. This means they had the prior knowledge for this topic.
For Acute Coronary System (ACS) and Legal Consents, the Treatment Group 1 scored higher in
the post-test than the pre-test. This means that the enhanced PowerPoint slides helped
increase their knowledge retention on these topics.
For Infection Prevention, both groups did well in their post-tests compared to their pre-tests. In
other words, the content was rich enough to help them do better.
For Medication Safety and Fall, the Treatment Group 1 did better in the post-test than the pretest. The Baseline group didn’t perform better.
Overall, it can be concluded that the Treatment Group 1 did better and their scores from the
pre-test to post-test improved. That is, the enhancement of PowerPoint slides was effective in
increasing their knowledge retention.
The PowerPoint slides were enhanced by reducing the amount of text in slides, adding graphics,
diagrams, and retrieval questions. PowerPoint animations were added for information to
appear one at a time to decrease their cognitive load.
Post-test: Between Group
When comparing the two groups with each other, the analysis of data demonstrated that the
Treatment Group did better than the Baseline group. To do the analysis, the mean scores of
post-tests were computed and compared with each other. In conclusion, the initial
improvement in training design was effective in enhancing the performance of the trainees.
Recommendations
It is recommended that the rest of PowerPoint slides be enhanced accordingly, and we reduce
the amount of information, and create job aids for information that needs to be referred to
frequently, such as types of consent forms, steps to assess stroke. This can be accessed
anytime, anywhere via your online portal. We could also provide a handout of these job aids.
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Further, it is recommended that we devote more time on skills and allow more practice. Given
the importance of skills that the trainees need to be proficient at after the training, it would be
helpful if all could be evaluated and given feedback during the training.
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Appendix I
CARMA Worksheets
CARMA (Report 1)
Training Design
Expectations
Who are the
participants? What is
their level of nursing
experience?

Evident
Implementation
Nurse residents who
are newly hired and
required to complete
the care provider
orientation training.
Both new graduates
and experienced

What are the
identified learning
goals?

No objectives are
identified or
developed by
trainers.

Is content relevant to
work after training?

No needs assessment
or alignment of goals
and content is
conducted based on
the level of nursing
experience and
required skills at
work.
The main delivery
method is PPT
presentations to cover
the content with
minimal
questions/answers or
practice. Cognitive
load is violated in the
presentations as large
amount of
information is shared.

What learning
strategies promote
knowledge retention?

Results

Conclusions

Training is required
according to the
hospital policy. It
may not be the best
use of time of
experienced nurses to
repeat some of the
same information.

Their level of
experience could be
screened prior to the
training and place the
congruent groups in
relevant program.
Adaptive training
would save time and
money.

Poor

Learning goals need
to be developed
based on desired
outcomes aligned
with the training
evaluation model.

Information on the
hospital is relevant
for work after
training.
Content on skills may
not be relevant to all.
Not quite effective
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Policy information
could be provided
online and directed
where to refer to.
Important
information could be
presented in the
program with ample
practice opportunities
to increase
knowledge retention.
Cognitive science and
principles of
multimedia learning

What learning
strategies enhance
decision making
skills?

What learning
strategies enhance
task competence?

How are participants’
competences
evaluated?

The first two days of
the training focuses
on knowledge
transfer. Only on the
third day, one
scenario related to
decision-making is
used.
The trainer
demonstrates the
skills. Not all trainees
get to demonstrate
and receive feedback.

Poor

No evaluation is used
during the training.

Poor

Poor
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should be followed in
the design of PPT
slides.
More scenarios and
examples of relevant
situations need to be
used in the program.

All trainees must
demonstrate to
practice the acquired
skills.
Corrective feedback
should be provided
immediately.
A robust assessment
of skills should be
implemented during
and after the
program.

CARMA (Report 2)
Training Design
Expectations
Who are the
participants? What is
their level of nursing
experience?

Evident
Implementation
Both new graduates
and experienced

What are the
identified learning
goals?

Learning goals were
identified and
communicated to
trainees in the
presentations

Is content relevant to
work after training?

Learning goals were
aligned with content,
but the content could
not be adjusted based
on the level of
nursing experience of
trainees.
PPT presentations
were enhanced by
reorganizing the
content, reducing the
amount of text on
slides, adding
retrieval questions,
and including
graphics.

What learning
strategies promote
knowledge retention?

Results
Training is required
according to the
hospital policy. It
may not be the best
use of time of
experienced nurses to
repeat some of the
same information.
Effective

Information on the
hospital is relevant
for work after
training.
Content on skills may
not be relevant to all.
Effective

Extraneous cognitive
load was reduced.
What learning
strategies enhance
decision making
skills?

Scenarios were
created followed by
retrieval questions to
encourage decisionmaking during the
training.

Effective
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Conclusions
Their level of
experience could be
screened prior to the
training and place the
congruent groups in
relevant program.
Adaptive training
would save time and
money.
Learning goals need
were developed based
on desired outcomes
aligned with the
training evaluation
model.
Skills should address
the needs of the
group.

Policy information
could be provided
online and directed
where to refer to. Job
aids could be created
for procedural
information such as
how to complete a
consent form.
All trainees scored
high on topics which
were enhanced.
More scenarios and
examples of relevant
situations were used
in the program. Most
trainees scored high
compared to their

What learning
strategies enhance
task competence?

How are participants’
competences
evaluated?

The trainer
demonstrated the
skills. All trainees
demonstrated and
received feedback on
two skills.
LTEM-based
evaluation matrix was
used to assess their
competency in
restraint.

Effective

Effective
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pre-test and the
baseline group.
Trainees expressed
positive perception
for practice,
feedback, and
instructional
methods.
It was easier for the
trainer to observe and
assess each trainee
based on the matrix.

CARMA (Report 3)
Training Design
Expectations
Who are the
participants? What is
their level of nursing
experience?

Evident
Implementation
Both new graduates
and experienced

Results

Conclusions

Training is required
according to the
hospital policy. It
may not be the best
use of time of
experienced nurses to
repeat some of the
same information.

Their level of
experience could be
screened prior to the
training and place the
congruent groups in
relevant program.
Adaptive training
would save time and
money.

What are the
identified learning
goals?

Training outcomes
based on the LTEM
were identified. The
program’s focus on
skills was increased.

Effective

Is content relevant to
work after training?

Learning goals were
aligned with content,
but the content could
not be adjusted based
on the level of
nursing experience of
trainees.

Effective

Extraneous cognitive
load was reduced.

Effective

What learning
strategies promote
knowledge retention?

What learning
strategies enhance
decision making
skills?

Scenarios were
created followed by
retrieval questions to
encourage decisionmaking during the
training.

Effective
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The program was
divided into two
parts, skills and
knowledge. Equal
number of hours was
allocated for both
sections, 1and 1/2
days.
Skills training was
conducted first based
on the needs of the
trainees to perform
their tasks on the job.
Some skills may be
repetitive for
experienced nurses.
Job aids were created
for procedural &
important
information such as
how to complete a
consent form.
All trainees scored
high on topics which
were enhanced.
More scenarios and
examples of relevant
situations were used
in the program. Most
trainees scored high
compared to their

What learning
strategies enhance
task competence?

The trainer
demonstrated the
skills. All trainees
demonstrated and
received feedback.

Effective

How are participants’
competences
evaluated?

LTEM-based
evaluation matrix was
used to assess their
competency in
restraint.

Effective
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pre-test and the
baseline group.
Trainees expressed
positive perception
for practice,
feedback, and
instructional
methods.
It was easier for the
trainer to observe and
assess each trainee
based on the matrix.

Appendix J
Content Analysis of an Excerpt of Interview
Transcript

Codes

Interviewer: So what did you think of your current evaluation, the
evaluation sheet that you shared with me, and this one, LTEM as
an evaluation tool?
Interviewee: It’s almost like it does everything that LTEM says
not to do.
Interviewer: Exactly.
Interviewee: Because is that…um…the Likert? We use the Likert
scale.
Interviewer: Yes.
Interviewee: Now, we do have a part for comments.
Interviewer: Uha
Interviewee: So you know and the other thing is that there is
learning in this, but a lot of orientation is just giving the
information. And, we have like a few competencies, we do like
restraints and BGM they will have to know, but as far as the
information the we disperse, like when respiratory comes in,
organ donor comes in…all of this comes in, there’s no evaluation
of that.
Interviewer: Exactly!
Interviewee: It’s just like do you like it or not. You know? Or do
you get information or not?
Interviewer: Yeah, exactly. So you think LTEM is more specific
in…
Interviewee: It’s more specific in what you’re looking for. Yeah.
Interviewer: And that would be something that you would want to
be using in future? You think…
Interviewee: In parts like, like in the skills part, you know in the
skills part it’s good. But as far as the information giving stuff, I
think it would get too burdensome. And I don’t think people are
gonna, you know they want this information. But you see more
what they learn when they go up and do. Does that make sense?
Interviewer: It does, but when I went through the PowerPoints, I
saw a lot of information that seems to be very important to
remember. So if you want to evaluate how much of that they
remember, that’s important, right?
Interviewee: Yeah, as far as the infection prevention and all of
that, they do have now it’s not part of orientation, but they do
have online stuff that they have to do every year that goes into
that, and they have to…there’s a set of that, that they have to do
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Compare and
contrast
evaluations

Themes
Evaluation Methods

Compare
Current eval. vs.
LTEM:
Different in
evaluation method
Current has a part
for comments
Current
Training Design:
Information
overload, no
practice
Limited learning
assessment
Learner report on
learning
LTEM more
specific
Good for skills
Burdensome for
knowledge
No needs analysis

Info not part of
orientation
Covered online

Training Design

Learner Satisfaction

Adopting LTEM

Training Relevance to
Needs

Importance of
knowledge retention
Online Learning

to start with. They have online stuff that they have to do to start
with.
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Appendix K
Interrater Reliability of Interview Transcript

Interrater Reliability Analysis of the Transcript
Cohen’s kappa
Measure of Agreement
.765

Rater1

No
Yes

Total

Values
0
0.1 – 0.20
0.21 – 0.40
0.41 – 0.60
0.61 – 0.80
0.81 – 0.99
1

Agreement (%)
87.5

Rater1 * Rater2 Crosstabulation
Rater2
No
Yes
Count
2
0
% of Total
12.5%
0.0%
Count
1
13
% of Total
6.3%
81.3%
Count
3
13
% of Total
18.8%
81.3%

Significance
.002

Total
2
12.5%
14
87.5%
16
100.0%

Interpretation
Agreement equivalent to chance
Slight agreement
Fair agreement
Moderate agreement
Substantial agreement
Near perfect agreement
Perfect agreement
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Appendix L
Restraint Competency Assessment
Care Provider Training
Task Competence Evaluation

Restraint Competency Assessment
Trainee’s Name ---------------------------------------------Use the rating guide below to assess the trainee’s performance. Check if each is performed
correctly. Do NOT provide hints until trainee makes an attempt or misses a step. Mark their
original effort, NOT their effort after you remind or help them.
Tasks

Did NOT
Perform

(without being
reminded)

Performed
Inadequately
(before being
helped)

Apply soft limb restraints
utilizing proper technique
Secure restraints to
unmovable part of the bed
using a quick release knot
Apply locking restraints
utilizing proper technique
States nurse responsible for
patient maintains the key
Removes restraints
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Performed
Satisfactorily
(before being
helped)

Performed
Excellently

(before being
helped)

Appendix M
Design Principles Applied for Enhancement of Training
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